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2.1 DESCRIPTION 

This is a very long patent application (-150 pages). It is referred to by JP 10-225426. Kaneko, et al, also 
incorporated many of the elements of this patent into the US patent (US5749830). 

The patent application addresses a number of issues, but in particular describes methods to improve the 
uniformity of the fluorescence image brightness. There is one claim and a large number of additional 
remarks that read like claims. 

The first embodiment [001 1] (Figures 1-2) addresses the case in which there is a non-uniformity in 
fluorescence image brightness due to variation in properties of the endoscope light guide, (i.e. non- 
uniformity in the excitation light being emitted by the endoscope could subsequently give rise to a non- 
uniform brightness in the fluorescence image) This embodiment describes a fluorescence imaging 
system that utilizes a laser as a fluorescence excitation light source and that has a means of monitoring 
and controlling the distribution of the excitation light illuminating the tissue. The light from the laser is 
first expanded with a beam expander before being focussed onto the endoscope light guide by a 
converging lens whose position is adjustable. The distribution of the excitation light being emitted from 
the endoscope is adjusted for each endoscope prior to clinical use by imaging a fluorescent standard and 
adjusting the lens position for maximum uniformity. In a modification of the first embodiment [0018], 
each endoscope incorporates a bar code, which is used to tell the imaging system, which endoscope is in 
use and what the corresponding light distribution requirements are. The converging lens then 
automatically adjusts itself to the appropriate position for that endoscope. 

The second embodiment [0023] (Figure 3) describes a similar fluorescence imaging system with an 
endoscope designed for optimum transmission of red light through the fiberoptic imaging bundle. The 
center fibers of the imaging bundle are 7.5 microns in diameter and the peripheral fibers are 8 micron in 
diameter. An objective lens at the distal tip of the fiberoptic imaging bundle projects the fluorescence 
image rays onto the fibers. The critical angle (angle at, which a light ray travelling down the fiber is 
completely reflected off of the inside of the fiber wall) is larger in the larger diameter fibers for the same 
thickness cladding. By placing such fibers on the periphery of the imaging bundle, where the angle of 
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incidence of a fluorescence image light ray is larger, less red light will leak through the walls of the 
peripheral fibers. This has the effect of making the red image have the same uniformity as the green 
image. 

The third embodiment [0038] (Figures 4-5) describes a similar fluorescence imaging system that has an 
endoscope with an optical filter in front of the image guide. This filter is designed to correct the light 
distribution by transmitting less light in the center than at the edges. The filter may also have wavelength 
dependent characteristics (or consist of two filters) such that the absorption characteristics for red light 
are different than for green light. The filter may also be provided in the ocular portion of the endoscope. 
A modification of the third embodiment [0045] incorporates an optical-axis conversion device in front 
of the image guide to make the optical axis of the image perpendicular to the fiber ends, thus eliminating 
absorption of the red. 

The fourth embodiment [0048] (Figures 6-8) describes a similar fluorescence imaging system that has an 
image processing system and look-up tables for each detected wavelength that allow correction of the 
light distribution of the image, based on a calibration performed prior to the case. As a modification to 
the fourth embodiment [0055], the look up tables apply the transformation R'=fl R and G' = f2 G to the 
image data in a circular ring fashion. 

As an aside, the patent describes the problem [0057] (Figures 9-11) of visualizing non-fluorescing items, 
such as forceps, during fluorescence imaging and suggests applying fluorescent paint or making them 
out of fluorescent materials. It is suggested that the material fluoresce at a different wavelength than 
tissue. . 

Another issue is addressed [0061] (Figure 12) - the effect of room light transmitted through the body on 
the fluorescence image. The patent suggests that the fluorescence imaging system incorporate a sensor to 
detect the brightness of the room light and utilize that sensor to adjust the gain of the image intensifier. 

Another issue is that the fluorescence camera is large and not designed to be sterilized [0063] (Figure 
13). The solution provided is to attach an image guide to a rigid endoscope so that the camera can be 
mounted remotely from the sterile area. 

Another embodiment [0079] (Figure 14-16) incorporates both white light and fluorescence imaging and 
includes a mode switch. Mode-switching is accomplished by moving mirrors in both the light source and 
the camera. The fluorescence camera detects images in two wavelength bands using a rotating filter in 
front of one image intensifier. The system can operate in a mode to manually switch between 
fluorescence and white light imaging or in a rapid automatic switching mode so that both white light and 
fluorescence images can be simultaneously displayed. A uniform sheet of fluorescence material is 
utilized to calibrate the fluorescence intensity distribution. The fluorescence intensity distribution is 
corrected by summing adjacent pixels (i.e. spatial integration) in square blocks until the sum is greater 
than a pre-defined threshold to improve the signal-to-noise ratio. Alternatively [0119], the pixel 
unification may take place in rectangular or oblong blocks. 

A light source that incorporates two excitation light sources is described [0122] (Figure 17). The two 
excitation light sources have different wavelengths - one is utilized for tissue autofluorescence and one 
is used for drug-induced fluorescence. Mirrors are used to select, which light source is in use. 

Another fluorescence imaging system is described [0131] (Figure 1 8) that utilizes a light source with 
only one Xenon lamp (i.e. no laser). In order to produce enough power for fluorescence imaging, the 
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Xenon lamp is pulsed during fluorescence imaging, if extra brightness is required to produce a 
satisfactory image. 

A first embodiment of a fluorescence endoscope apparatus that is capable of simultaneously performing 
fluorescence imaging and laser therapy is described [0150] (Figure 19). This embodiment is essentially a 
fluorescence/white light imaging system with mode-switching, where laser therapy is performed by 
means of a probe inserted into the biopsy channel. 

A second embodiment of a fluorescence endoscope apparatus that is capable of simultaneously 
performing fluorescence imaging and laser therapy is described [0176] (Figure 20). This embodiment is 
similar to the previous one, except that it also incorporates control of the therapy laser in accordance 
with the state of the fluorescence image. Essentially, an area can be treated only if it appears red under 
fluorescence observation. 

A third embodiment of a fluorescence endoscope apparatus that is capable of simultaneously performing 
fluorescence imaging and laser therapy is described [0185] (Figure 21). This embodiment is similar to 
that of Figure 20 except that during laser therapy, the system switches to a white light display while 
continuing to control the laser based on a fluorescence image, (i.e. the system must be rapidly switching 
modes such that both white light and fluorescence images are acquired). 

In [0191] (Figure 22), an embodiment is described in which an infrared light source and camera are 
added to a fluorescence imaging system to correct the fluorescence image for blood volume. 

Section [0205] (Figures 23 and 24) describes a modification to an endoscope in which the excitation 
light is transmitted and emitted by a light guide assembly that is external to the endoscope. The external 
light guide assembly contains more than one light guide and lens assembly (for example excitation light 
is shown emitting from two or four locations). This type of light guide is intended to improve the 
uniformity of the illumination for fluorescence imaging. The external light guide assembly- forms a guide 
tube for insertion into the trachea. In this embodiment, there are separate light guides for fluorescence 
and white light. The switching of imaging modes involves turning on either the white light source or the 
blue light laser source. 

In another embodiment [0213] (Figure 25), a "baby" endoscope is inserted into the working channel of a 
larger endoscope. The larger endoscope is used for white light imaging and the baby endoscope for 
fluorescence imaging. 

Another embodiment [0235] (Figures 26-28) describes a fluorescence imaging system that can be 
utilized in solid organs such as the liver. The distal end of the endoscope incorporates a transparent 
device whose purpose is to create a space within the tissue. 

This same idea of a transparent cover to create space can also be implemented in a side viewing or front 
diagonal viewing endoscope as discussed in [0257] (Figures 29-34). 

In another embodiment [0260] (Figures 36-37), a transparent balloon is utilized as the space forming 
element. 

The issue of obtaining a suitable fluorescence image regardless of the distance between the endoscope 
and the tissue is addressed in three further embodiments of a fluorescence/white light endoscopy system 
[0270] (Figures 38-45). In the first embodiment, the system incorporates an automatic gain control 
circuit (AGC), which controls the gain of the intensifier based on a comparison of the intensity of 
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fluorescence light and a reference value. In other words, the gain is controlled so that the peak value of 
the image brightness does not exceed a limit value. Alternatively, the average value of the intensity of 
fluorescence light is controlled via a diaphragm positioned in front of the intensifier. The system also 
incorporates an alarm that notifies the operator when the image intensifier gain is at maximum and 
fluorescence signal is too low. This notifies the operator to move the endoscope closer to improve the 
signal-to-noise level. The alarm is also used to indicate when the fluorescence image is saturating. The 
system also incorporates a head-mounted display, so that the image can be observed even if the operator 
changes position. 

In a modification of this embodiment [0314] (Figure 40), the right eye portion of the head mounted 
display shows a fluorescence image and the left eye portion shows a normal (white light) image. 

In another modification [0318] (Figure 41), the switching between white light and fluorescence imaging 
mode is controlled by a timing controller. (The description of this embodiment does not state this 
explicitly, but it implies that the switching is taking place automatically and rapidly). In the camera, a 
beam splitter is used to split off a portion of the fluorescence light, which is then further divided into two 
wavelength bands using a dichroic mirror. A pair of photodiodes is utilized to detect the fluorescence 
light in each of these wavelength bands, and then the ratio of the intensity in the two bands is calculated. 
This ratio is used to indicate whether or not a diseased area is present. If a diseased area is not present, 
the controller lengthens the time the white light image is acquired (compared to the time a fluorescence 
image is acquired), in order to improve the white light image quality. If a diseased area is present, the 
controller lengthens the time the fluorescence image is acquired, in order to improve the fluorescence 
image quality. In addition, the intensity of the excitation light source is controlled based on the strength 
of the fluorescence image signal. 

In another modification of this embodiment [0324] (Figure 43) the white light CCD output signal is 
passed through a low pass filter and integrated. The resulting signal is utilized to control th>e brightness 
of the white light source by controlling a diaphragm. In addition, the integrated CCD signal is captured 
by a sample and hold circuit when an area of interest is being imaged and this integrated signal is 
compared to a predetermined level. The output of the comparator is used to control the gain of the image 
intensifier. 

The third embodiment with, which a distance independent fluorescence image can be obtained is 
described in [0330] (Figures 44-45). Fluorescence and white light cameras are attached to both by the 
left and right optical channels of a stereoscopic rigid endoscope. In this way stereoscopic white light and 
fluorescence images can be obtained. A color white light image is obtained either by using a color CCD 
or by using a light source with a sequential red, green, and blue light output that is synchronized to the 
output of monochrome CCD. 

Two embodiments that incorporate a function for aligning the positions of the fluorescence and white 
light images are described in [0356] (Figures 46-47). Such alignment is required when two separate 
endoscopes are utilized. In the first embodiment of this type, a white light image is observed via a rigid 
endoscope and both white light and fluorescence images are acquired through a rigid endoscope with a 
flexible end section. Light from the light source is emitted only by the rigid endoscope. The system 
automatically bends the flexible endoscope to maximize the image brightness, which results in both 
endoscopes observing the same area of tissue. 

In the second embodiment of a system that aligns the positions of the fluorescence and white light 
images [0397] (Figure 47), the endoscope utilized for fluorescence imaging is also a rigid endoscope like 
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the first endoscope, but is attached to a manipulator. The manipulator moves the endoscope to maximize 
the image brightness, resulting in both endoscopes observing the same area of the tissue. 

A final embodiment [0426], describes the use of a two dimensional lock-in amplifier as an alternative to 
using an image intensifier to amplify the weak fluorescence light. In this embodiment the area under 
observation is continuously illuminated with white light, while the excitation light intermittently 
illuminates the area in short (compared to 1/60 of a second) periods of light on and light off. A CCD 
acquires images during both the excitation light on and light off periods. A fluorescence image is then 
calculated by subtracting the image acquired during the period that light was off, from the image 
acquired during the period that the excitation light was on. An improved in signal-to-noise is thus 
claimed to be achieved. 
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UNEXAMINED JAPANESE PATENT NO. H07-222712 



[Name of the invention] 
Fluorescence Endoscope Apparatus 

[Summary] 
[Purpose] 

To perform errorless and more accurate diagnosis by correcting the distribution of fluorescence light intensities to uniform 
beforehand. 

[Summary of this invention] 

Excitation light Xo is generated from the laser (8) (for example, a He-Cd laser with a wavelength of 442nm) which is built 
in the light source (2) and is transmitted the light guide (9) of the endoscope (3) through the light distribution adjustment 
means (6). The light distribution adjustment means (6) consists of the beam expander portion (10) and the movable 
converging lens (11). By the location of the lens (11) the light distribution of the laser beam can be changed. The 
intensity of the fluorescence light from the tissue by excitation light Xo at 442nm is strong in a normal area and the 
intensity of shorter wavelength is weaker in a diseased part. The ratio of the fluorescence intensity of an object 13 at 
wavelength X, and wavelength X 2 differs in the normal part and the diseased part Therefore, it is possible to distinguish 
whether the area is normal or diseased by calculating the ratio of X, and \ 2 . 

[Claims] 
[Claim 1] 

A fluorescence endoscope apparatus for observing the fluorescence emitted from the tissue of a body cavity irradiated by 
excitation light having: 

an image detecting means to obtain the distribution of the intensities of a fluorescence image; 
a light distribution correcting means to change at least the light distribution of excitation light or an image correction 
means to correct a fluorescence image by multiplying by a coefficient in each region of wavelength of a fluorescence 
image; and a control means to control either the light distribution means or the image correction means in order to make 
uniform the distribution of the intensities which is obtained by the image detecting means. 

[Detailed description of invention] 
[0001] 

[Field of the invention] 

This invention relates to a fluorescence endoscope apparatus which can obtain the fluorescence image by excitation light. 

[0002] 
[Prior Art] 

In recent years, fluorescence images have been applied as a diagnostic technique, and development has been made of 
fluorescence imaging apparatus for observing these images. The area fluorescence is obtained via auto-fluorescence 
from a living body or via injecting a drug into a living body. The emitted light is detected as a two dimensional image. 
Using the fluorescence image thus obtained, a physician can diagnose the condition of disease; for instance, if cancer has 
developed, the degeneration of the tissue, the type of cancer and the invasion depth, and so forth. 

[0003] 

When irradiated with the excitation light, the living tissue emits fluorescence light with a wavelength longer than that of the 
excitation light. Among the fluorescence substances in a living body are NADH (nicotinamide adenine dinucleotide), FMN 
(flavin mononucleotide), and viridin nucleotide. 

The interrelation between these endogenous substances emitting fluorescence light and diseases has been getting 
elucidated. 

[0004] 

Examples of drugs injected into the living body are HpD (hematoporphyrin), Photofrin, ALA((deita)-amino levulinic acid), 
etc. Since these drugs have a tendency to accumulate in cancerous or other diseased areas, observation of any of these 
drugs injected into the body helps diagnose a diseased area. 

[0005] 

The fluorescence intensity and the spectrum of auto fluorescence or of fluorescence light induced by drugs changes from 
a normal area to a diseased area. Consequently, detecting and analyzing the intensity of the fluorescence and the 
spectrum by an image can distinguish a normal area and cancerous area. 

As for a diagnostic method, as shown in the Japanese Patent Application No. H05-304429 submitted by this applicant, the 
laser (an excimer laser, a krypton laser, a He-Cd laser, dye laser) of excitation light Xo (which is for example 350 nm - 
500nm) is irradiated to a diseased area. As shown in Fig. 48, the intensity of the fluorescence from a living tissue 
generated by excitation light Xo 442nm is stronger in a normal area than that of a diseased area of shorter wavelength. In 
other words, the ratio of fluorescence intensity differs between a normal area and a diseased area so that they can be 
distinguished by obtaining the ratio oiX^ and X 2 in the drawing. 

Fluorescence light is detected by a supersensitive camera (image intensifier) through two filters; one for a band between 
480-520nm and one for a band over 630nm, and the image processing apparatus calculates a difference between each 
wavelength band of the image. According to the value, the pseudo-color display is used to distinguish; for example, the 
image is displayed in green for normal area and red for abnormal area. 



[0006] 

[Problem to be solved by this invention] 

The endoscope comprises fibers for introducing light and a diffusion lens for irradiating the inside area of an organism and 
image transmitting fibers, an objective lens, an ocular lens, etc. for transmitting the reflected light or the fluorescence light 
to the outside of the organism for observation. 

[0007] 

These optical elements have characteristics that depend on wavelength such as dispersion and distortion that causes the 
distribution of the fluorescence light to be non uniform when the fluorescence observation is performed by the endoscope. 
In this case, there arises a problem in that whether or not the observed area is cancerous cannot be determined when 
there is a difference in the distribution of the intensity of fluorescence light among the detected wavelengths. 

[0008] 

With the background described above, the present invention is directed to providing a fluorescence observation apparatus 
which is capable of performing an errorless and more accurate diagnosis by correcting the uniformity of the distribution of 
fluorescence light intensity beforehand. 

[0009] 

[Means of solution of the problem] 

A fluorescence endoscope apparatus of this invention, which irradiates excitation light to a body cavity and detect the 
fluorescence emitted from the area to be observed, comprising: 

an image detecting means which obtains the intensity distribution of a fluorescence image; 

a light distribution changing means to change the light distribution of excitation light at least or an image correction means 
to correct a fluorescence image by multiplying by a coefficient in every region; 

a control means to control one of either the light distribution means or the image correction means in order to make the 
intensity distribution even which is obtained by the image detecting means. 

[0010] 

[Effect of this invention] 

The fluorescence endoscope apparatus of this invention makes it possible to perform diagnosis with less error and higher 
accuracy by correcting the intensity distribution of the fluorescence image to be uniformed beforehand. 
By controlling at least one of the said light distribution means and the image correction means, the intensity of 
fluorescence image obtained by the said image detecting means by the said control means is made uniform. 

[0011] 

[Preferred embodiment of this invention] 

Fig. 1 and Fig. 2 are related to the first embodiment of this invention. Fig. 1 shows the components of the first 
embodiment of the fluorescence endoscope apparatus. Fig. 2 shows the components of the principle part or a 
modification of the fluorescence endoscope. 

[0012] 

As shown in Fig. 1 , the first embodiment of the fluorescence endoscope (1) comprises: 
a light source (2) for generating excitation light; 

an endoscope (3) for transmitting excitation light from the light source (2) into a living body and transmitting a 
fluorescence image outside of the living body; 

a supersensitive camera (4) for recording a fluorescence image and transducing the fluorescence image into electrical 
signal^ an image processor (5) for obtaining the fluorescence intensity distribution and calculating different images; and 
a computer (7) for controlling the light distribution adjustment means (6) built in the light source (2). 

[0013] 

The excitation light \o generated from the laser (8) which is built in the light source (2), and it is guided to the light guide 
(9) of the endoscope (3) via the light distribution adjustment means (6). (Examples of the laser can be a He-Cd laser with 
a wavelength in 442nm, an excimer laser, a krypton laser, and a dye laser with a wavelength in the range from 350nm to 
500nm.) 

The light distribution adjustment means (6) comprises a beam expander portion (10) and a movable converging lens (11), 
and which changes the light distribution of a laser beam by the position of the lens (1 1 ). The position of the lens (1 1 ) is 
controlled by the computer (7). The laser beam guided to the light guide (9) passes through the inside of the endoscope, 
and is expanded by a diffusion lens (12), then, an object (13) is irradiated with the beam. Fluorescence light emitted from 
the object (13) is made incident on a camera (4) via an objective lens (14), an image guide (15), and an ocular lens (16). 
An incident fluorescence image on the camera (4) is detected by a CCD (20) via a coupling lens (17), a rotation filter (18), 
and an image intensifier (19), and is converted to a video signat. 

As shown in Fig. 48, the intensities of the fluorescence from a living tissue generated by excitation light Xo 442 nm are 
stronger in a normal area than that of a diseased area of shorter wavelength. In other words, the ratio of fluorescence 
intensity differs between a normal area and a diseased area so that they can be distinguished by obtaining the ratio of 
and \ 2 in the drawing. 

Therefore, a filter passing the light between 480nm to 520nm wavelength and a filter passing the light over 630nm 
wavelength are arranged on the rotation filter (18) alternately. 

[0014] 
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A fluorescence image in 480-520nm wavelength and a fluorescence image with 630nm wavelength can be picked up 
alternately by rotating the rotation filter (18) rotated by the motor (21). In addition, the rotation of the motor (21) is 
controlled by the timing controller (22) which is controlled by the computer (7). The CCD (20) is actuated by the driver 
(24) through the timing controller (22). 

[0015] 

The fluorescence image detected by the CCD (20) is input in the image processor, and each wavelength band of the 
image is calculated. According to the result of calculation, the pseudo-color image is displayed on the monitor (23) On the 
other hand, the intensity distribution of the fluorescence image is analyzed by the computer (7) and the position of the lens 
(1 1) of the light source (2) is controlled so that the image has uniformed intensity distribution. 

[0016] 

Before an endoscope examination, the light distribution is adjusted on the standard photographed object (13). That 
allocation is maintained during the endoscope examination. 

[0017] 

According to the fluorescence endoscope apparatus (1) of this embodiment, the light distribution of the light source is 
changed based on a fluorescence image in order to obtain a high-quality fluorescence image even when the optical 
characteristic changes such as when a scope is exchanged. 

[0018] 

As a modification of the first embodiment, it can have a component that the type of endoscope is found beforehand by the 
barcode of an endoscope so that light distribution can be adjusted according to the type of endoscope. By having this, 
there is no need to adjust the light distribution before an endoscope examination mentioned in an example of the first 
embodiment. 

[0019] 

In other words, as the modification of the first embodiment as shown in Fig. 2, the connector (31 ) of the endoscope (3) is 
provided with: 

a barcode (32) on which the type or the light distribution of the endoscope (3) is indicated; 
a barcode scanner (33) to read the barcode (32); and 

a computer (34) for controlling the light distribution adjustment means (6) which changes the light distribution to create an 
appropriate fluorescence image according to the data from the barcode (32). 

[0020] 

The connector (31) of the endoscope (3) is inserted in the light source (2). At this time, the barcode (32), which the type 
or the light distribution data of the endoscope (3) is described, is attached to the connector (31). The barcode (32) is read 
by the barcode scanner (33), and the computer (34) controls the light distribution adjustment means (6) based on this 
information. 

[0021] 

Consequently, the best light distribution can be obtained without adjusting the light distribution using the photographed 
object (13) beforehand. 

[0022] 

In addition, use of an 8^m or thicker element in the image fiber will enable further stable diagnosis to be performed using 
fluorescence light without decay of red wavelength longer than 600nm. 

[0023] 

Next, the second embodiment will be explained. Fig. 3 shows the components of the front part of endoscope of the 
fluorescence endoscope apparatus of the second embodiment. Since the components of the second embodiment are 
basically the same as the first embodiment, the same symbols will be utilized for the same parts and the explanation of 
those will be omitted. Differences between the first embodiment will be described. 

[0024] 

An endoscope having the image guide has an arrangement that the number of fibers constituting the image guide is 
increased by reducing the outer diameter of each fiber to 7.5 urn. Although the reduction in the diameter of the fiber has 
slightly lowered the efficiency of transmitting red light in the periphery of the image guide, the normal endoscope 
observation has no problem from the foregoing fact. 

[0025] 

However, a technology for diagnosing a diseased area, such as a cancer, by using fluorescence light involves inter-wave 
calculations in order to obtain the difference between green wavelength region and red wavelength region. Thus, the 
deterioration in the efficiency of transmitting red light in the periphery of the image guide raises a risk that the 
discrimination between a diseased area and a healthy area is performed erroneously. 

[0026] 

Accordingly, a fluorescence endoscope apparatus of the second embodiment comprises the image guide constituted in 
such as manner that the efficiency of transmitting red light in the periphery area of the image guide can be improved and 
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thus the discrimination between a healthy area and a diseased area can be accurately be performed while improving the 
resolution by increasing the number of fibers. 

[0027] 

That is, optical fibers constituting the image guide are arranged such that optical fibers having red wavelength 
characteristics are increased in the periphery area of the image guide as compared with that of the optical fibers placed in 
the central area of the image guide. 

[0028] 

Even if light beams in the periphery of the image guide are made incident on the surfaces of the optical fibers, omission of 
red light beams can be satisfactorily be prevented because the red band regions are increased in the optical fibers. As a 
result, a diseased area and a healthy area can be determined regardless of the position of the area to be observed. 

[0029] 

As a result in the fluorescence endoscope apparatus of the second embodiment the decay of red light beams in the 
periphery can be prevented while improving the resolution by increasing the number of fibers because the efficiency to 
transmit the red region in the periphery can be improved. When a diseased area and a healthy area are determined in 
accordance with the ratio of green and red light beams for example, excellent discrimination between the two can be 
performed on the overall observed region because the efficiency for transmitting green and red beams does not 
deteriorate in the peripheral area. 

[0030] 

Details of the second embodiment will be explained. Fig. 3 (a) and (b) illustrates the distal portion of an endoscope and 
the distribution of the image guide in sectional view. Fig. 3 (c) illustrated the wavelength characteristics of optical fibers. 

[0031] 

As shown in Fig. 3, the distal portion of the endoscope (3) comprises: 

a light guide (9) for transmitting excitation light emitted by a light source (2); 

a concave lens (12) for diffusing excitation light supplied through the light guide (9) to irradiate the area in the body cavity; 
an objective lens (14) for projecting distributed. fluorescence light realized by excitation light to an end surface 36a of the 
image guide (36); and 

an image guide (36) for transmitting a fluorescence image to a camera (4). 

The image guide (36) is constituted of optical fibers having a diameter of 7.5 urn in the central area of the image guide 
(36) and optical fibers having a diameter of 8 urn in the peripheral area of the image. 

[0032] 

Excitation light used to irradiate the subject area to be observed through the light guide (36) and the concave lens (12) 
causes fluorescence light corresponding to a diseased area and a healthy area to be generated. The fluorescence image 
obtained is projected onto the end surface of the image guide (36) by the objective lens (12). Light beams of the 
projected image are, while making a certain angle, made incident on an incidental surface of the optical fibers constituting 
the end surface (36a) of the image guide (36). For'example, the light beams are substantially perpendicularly made 
incident upon the incidental surface of the optical fibers in the central area of the image guide (36). On the other hand, 
the light beams are made incident on the peripheral area, while being inclined by about 5°. 

[0033] 

The wavelength characteristics among the outer diameters of the optical fibers in which the incidental angles 0° and 5° of 
the light beams are as shown in Fig. 3(c). That is, if the outer diameter of the optical fiber is 10u.m or less, the-thickness of 
the cladding is about 1um or less, a cutoff frequency is present from red to near infrared region. That is, the thickness of 
the cladding is thin in proportion to the outer diameter of the optical fiber. As a result, light in the long wavelength region, 
which is from the red to the near infrared region, cannot be transmitted because it can be lost through the fiber. 
If the angle of incidence of the optical fiber is enlarged, a portion of light will exceed the limit for the incidental angle and it 
is also lost through the fiber. 

[0034] 

Therefore, if a fiber having a diameter of 7.5um encounters an inclination of the incidental angle of about 5°, the efficiency 
of transmitting red region light deteriorates. 

[0035] 

A cancer diagnosing operation is performed by obtaining the ratio of green light having a wavelength of 480nm to 540nm 
and red light having a wavelength of 621 nm to 700nm. 

[0036] 

If the image guide is composed of optical fibers each having a diameter of 7. Sum, red light decays in the periphery of the 
image guide as shown in Fig. 3 (c). Thus a disease cannot easily be detected. By constituting the peripheral portion 
having a large incidental angle by 8jim -optical fibers, the red band regions can be increased. As a result, all regions of 
the image guide are able to have a uniform transmission efficiency. 

[0037] 
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The outer diameter may be 7.5um in place of 8u.m and the clad may be thickened. Although the image guide is 
constituted by 7.5um and 8u>m fibers, the image guide may be constituted by plural types of fibers respectively having 
diameters of 8.3um 8nm, 7.7um and 7.4um. 

[0038] 

Next, the third embodiment will be explained with reference to Fig. 4 and Fig 5. Fig. 4 illustrates the components of the 
leading part of the fluorescence endoscope apparatus. Fig. 5 illustrated a modification of the leading part of the 
fluorescence endoscope apparatus of Fig.4. Since the components of the third embodiment are basically the same as the 
first embodiment, the same symbols will be utilized for the same parts and the explanation of those will be omitted. 
Differences will be described. 

[0039] 

In the third embodiment, the distribution of the intensities of fluorescence light is made to be uniform by the fluorescence 
endoscope apparatus having an optical filter having an absorption distribution placed in front of the image guide. 

[0040] 

As shown in Fig. 4 (a) and (b), the optical filter (40) having an absorption distribution is placed in front of the leading 
surface of the image guide (1 5) of the endoscope (3a). The other structures are similar to those in the first embodiment. 

[0041] 

The optical fitter (40) has a high absorbency at the central portion thereof and the absorbency is lowered toward the 
periphery thereof as shown in Fig. 4 (c). 

[0042] 

For example, if a fluorescence image is formed on the end surface of the image guide (15) through an objective lens (14), 
the optical filter (40) is placed in front of the image guide (15) in such a manner that its periphery is made brighter than the 
central portion. On the other hand, the normal image tends such that the periphery is darker than the central portion. If 
distortion correction of the objective lens (14) is performed, also the periphery is easily made to be darker. Since the 
incident light beam is inclined by 3° to 6° in the periphery of the end surface of the image guide (15) as compared with the 
central portion, the peripheral portion is similarly made to be darker. That is, the optical filter (40) as shown in Fig. 4 (c) is 
previously placed in front of the image guide (15) so that the light distribution can be made to be uniform. 

[0043] 

The optical filter (40) may have wavelength characteristics. For example, a filter having a specific absorbency distribution 
with respect to only light of 600nm wavelength or longer and a filter having a specific absorbency distribution with respect 
to only light having wavelengths from 480nm to 520nm may be combined. As an alternative to this, either of the foregoing 
filters may be used. Thus, correction for each wavelength can be performed. The optical filter (40) may be provided in 
the side of the ocular portion. 

[0044] 

Therefore, a fluorescence endoscope apparatus can be constituted with a reduced cost by eliminating a special light 
distribution adjustment means. 

[0045] 

As a example of a modification of the third embodiment in Fig. 5, an optical-axis conversion device (41) for converting the 
optical axis of an image to be substantially perpendicular to the optical fibers of the image guide (15) may be placed 
between the objective lens (14) at the distal portion of the endoscope (3b) and the end surface (15a) of the image guide 
(15). 

[0046] 

As a result, a fluorescence image obtained from excitation light is made incident through the objective lens (14). 
Furthermore, the optical-axis conversion device (41) having, for example, a convex-lens causes the axis of the image to 
be substantially perpendicular to the end surface (1 5a) of the image guide (1 5). Therefore, even if the image guide (1 5) 
comprises optical fibers each having an outer diameter of 7.5um, the efficiency of transmitting red light does not 
deteriorate. 

[0047] 

In this case, the necessity for changing the outer diameter of the optical fibers depending upon the positions in the second 
embodiment can be eliminated. Therefore, the process for manufacturing the image guide can be simplified. 

[0048] 

Next, the fourth embodiment will be explained. Fig. 6 to Fig. 8 relates to the fourth embodiment. Fig. 6 illustrates the 
structure of the fluorescence endoscope apparatus in this embodiment. Fig. 7 illustrates a modification of Fig. 6. Fig. 8 
illustrates an example of correction to be performed with a lookup table (hereafter abbreviated to an TUT"). Since the 
components of the fourth embodiment are basically the same as the first embodiment, the same symbols will be utilized 
for the same parts and the explanation of those will be omitted. Differences will be described. 

[0049] 
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In the fourth embodiment, a correction table corresponding to each wavelength to be detected is calculated to correct the 
distribution of the intensities of fluorescence light for each wavelength to be detected. Thus, a fluorescence endoscope 
apparatus which is capable of precisely performing diagnosis is provided according to this embodiment 

[0050] 

As shown in Fig. 6, a fluorescence endoscope apparatus (50) comprises an image processing apparatus (51) for 
processing a fluorescence image obtained by directly introducing irradiating light emitted by the laser (8) into the light 
guide (9). 

The image processing apparatus (51) is constituted by: 

an A/D converter (52) for converting a video signal supplied from the CCD (20) into digital data; 

a correction table (53) for correcting the fluorescence image for each wavelength; an image memory (54) for storing 

images; 

a calculator (55) for calculating each image data; 

a video processor (56) for making a diseased area to be an image (for example, a pseudo-color image) that can easily be 
recognized in accordance with the result of the calculation; and 

a timing controller (57) for controlling the timing of the motor (21), the correction table (53), the image memory (54) arid 
the calculator (55) for dividing the fluorescence image into each wavelength before it is processed. 
The other structures are the same as those shown in the first embodiment. 

[0051] 

Excitation light generated by the laser (8) is directly introduced into the light guide (9), and fluorescence light generated 
from excitation light is subjected to correction of the distribution of the intensities of fluorescence light to be performed in 
the image processing apparatus (41). The corrected data is displayed on the monitor (23). 

[0052] 

Initially, the A/O converter (52) converts the video signal into digital data. The digital data of the image is corrected by the 
correction table (53) for each wavelength. The correction coefficient is feedback-adjusted in such a manner that the 
distribution of fluorescence light for each wavelength is made uniform utilizing previously obtained data from observation 
of a standard subject 

[0053] 

The corrected data for each wavelength is stored in the image memory (54). Then, the calculator (55) calculates the 
difference of the ratio between the wavelengths, the results being then converted into an image signal in a pseudo-color 
by the video processor (56) before it is displayed on the monitor (23). 

[0054] 

Therefore, since the correction for each detected wavelength can be performed, the accuracy in diagnosis can be 
improved. 

[0055] 

As a modification to the fourth embodiment, it may be structured as shown in Fig. 7. The image processing apparatus . 
(51 a) has an arrangement that digital data supplied from the A/D converter (52) is stored in a 'frame memory (61). The 
red and green fluorescence light image data is corrected through a multiplexer (62) by using LUT(R) (63), LUT (G) (64) 
(which apply the corrections R' = f1 (R), G' = f2 (G); where f1, f2 are correction functions.) The multiplexer (62) causes a 
filter switching portion (65) to perform switching between the LUT (R)(63) and the LUT (G)(64) in synchronization with the 
rotation filter (18) based on the timing controller (57). 

[0056] 

The LUT (R) (63) and the LUT (G) (64) correct data in such a manner that data is changed in a circular and stepped 
manner for example as shown in Fig. 8. That is, the correction proceeds from the innermost portion toward the outermost 
portion such that (R'=R, G'=G), (R'=Rx1.1, G'=Gx1.01), (R'=Rx1.15, G'=Gx1.03), (R'=Rx1.2, G'=Gx1.05). 

[0057] 

By the way, since the fluorescence observation involves excessive noise because weak fluorescence light is amplified at 
a high magnification. Since a pseudo-color display is performed in order to discriminate a tumor area and a normal area, 
a satisfactory stereoscopic view cannot be obtained. Therefore, in a case where forceps for biopsy is used while 
performing fluorescence observation, the position of the leading portion of the forceps cannot sometimes easily be 
recognized because the forceps does not emits fluorescence light. 

[0058] 

Accordingly, the embodiment of an fluorescence endoscope apparatus with forceps for biopsy which can accurately be 
positioned with respect to the subject area to be observed by applying fluorescence paint to the leading portion of the 
forceps or by constituting the forceps by a substance that emits fluorescence light will be explained. 

[0059] 

As shown in Fig. 9, forceps (72) is inserted through, for example, a channel (71) of the endoscope (70). The leading 
portion (73) of the forceps (72) is applied with fluorescence paint (74). Therefore, even if the fluorescence observation is 
being performed, the leading portion (73) of the forceps (72) can be detected as shown in Fig. 11. Therefore, the position 
of the forceps (72) with respect to the diseased area (75) to be observed can accurately be recognized. By using the 
fluorescence paint (74) to be applied to the leading portion (73) of the forceps (72) of a type having different 
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characteristics from those of fluorescence light which is generated by tissue as shown in Fig. 10, for example, by making 
the color of the forceps to be blue as shown in Fig. 1 1 with respect to green for the normal area and red for the abnormal 
area when the pseudo-color display is performed, the discrimination can easily be performed. Fig. 10 shows excitation 
light wavelength as X* (442nm) and each wavelength to be detected as h and X*. When the ratio of the intensities of 
fluorescence light having wavelengths X^ and X 2 is calculated, the ratio among a normal area, a diseased area, and a 
forceps becomes very different Therefore, each area is recognized easily. 

[0060] 

The fluorescence paint capable of emitting fluorescence light is exemplified by Lumogen, Shannon Glow, Tiglocolor, Cold 
Fire Color and the like. 

[0061] 

Since fluorescence light generated in the organism is very weak, high sensitivity photography must be performed by the 
I.I. (1 9), etc. However, when the light of the examination room or operating light for treatment is turned on, the very small 
amount of light is transmitted into the body cavity through the organism. Since a photograph is taken with high sensitivity, 
the light.causes noise even through the amount of the light is very small and the accurate diagnosis may not be 
performed. 

[0062] 

To solve this problem, a fluorescence endoscope apparatus which is not affected by the external illumination will be 
described. As shown in Fig. 12, the light from a light (80) of a room such as an examination room is received by the light 
receiver (81). The high-voltage power supply H.V. (83), which controls the sensitivity of the I.I. (19), is operated by the 
control unit (82). 

When the room is bright, the sensitivity of the I.I. (1 9) is made brighter so that the effect of a noise from the light will be 
small. When there may be a problem of the I.I. (19) saturating or a damage to the I.I. (19), the power supply is turned off. 
As an alternative, a method of displaying a notification to an operator when the room is bright and a noise is caused may 
be provided. 

[0063] 

The camera (4) for observing a fluorescence light is large and it is not designed to be sterilized. Thereby, in order to solve 
this problem, the embodiment of a fluorescence endoscope apparatus is shown in Fig. 13. As shown in Fig. 13, the rigid 
endoscope (90) is connected to the camera (4) through an image guide (91) so that sterilized area is secured. In addition, 
the camera (4) is connected by the image guide (91) so that it is unnecessary to use a scope holder and the operation of 
the rigid endoscope (90) is made easy. 

[0064] 

[Additional remarks] 
(1-1) 

The light-distribution modification means mentioned in the fluorescence endoscope apparatus of Claim 1 is several 
movable lenses. 

[0065] 
(1-2) 

The image correction means mentioned in the fluorescence endoscope apparatus of Claim 1 is a correction table which 
consists of an image memory. 

[0066] 
(1-3) 

The control of light-distribution changing means or the image correction means mentioned in the fluorescence endoscope . 
apparatus of Claim 1 is performed by using a standard subject which emits uniform fluorescence light. 

[0067] 
(1-4) 

In the fluorescence endoscope apparatus of Claim 1, the image detecting means picks up a fluorescence image having at 
least two wavelength bands and the image correction means has a correction table which consists of an image memory 
having at least two images for correcting the fluorescence image for each wavelength band. 

[0068] 

According to this structure, the discrimination between a normal area and abnormal area can accurately be performed in 
any area of a screen even if the individual characteristics of the optical members is different and because the correction 
for each wavelength detected is performed by the correction table. 

[0069] 
(1-5) 

The two regions of wavelength mentioned in the fluorescence endoscope of the additional remark (1-4) are one with 
wavelength in 480-520nm and one with 620nm and over. 

[0070] 
(1-6) 
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A fluorescence endoscope apparatus which a subject area to be observed is irradiated with excitation Tight and the 
fluorescence emitted from the tissue of a body cavity is characterized by having a distribution modification means for 
changing the light distribution of the fluorescence image entering the surface of the image guide which is placed between 
an image guide which is built in the endoscope for optically transmitting the fluorescence light and an objective lens which 
projects the fluorescence image on the surface of the light incidence of the image guide. 

[0071] 

According to the structure of this embodiment since the distribution adjustment means is already built in the endoscope, 
the apparatus ts simple and a normal area and an abnormal area can be distinguished accurately in any area of the 
screen. 

[0072] 
(1-7) 

In the fluorescence endoscope apparatus of the additional remark (1-6), the distribution adjustment means is at least one 
optical filter having an absorbency distribution. 

[0073] 
(1-8) 

In the fluorescence endoscope apparatus of the additional remark (1-7), the optical filter has wavelength characteristics. 
[0074] 

According to this structure, even when wavelength characteristics of the optical members are different, the correction for 
distinguishing a normal area and an abnormal area in any area of a screen can be performed accurately with a simple 
structure since the optical filter has wavelength characteristics. 

[0075] 
(1-9) 

In the fluorescence endoscope apparatus of the additional remark (1-6), the wavelength characteristics has an 
absorbency distribution by 480-520nm or 630nm and over. 

[0076] 
(1-10) 

The fluorescence endoscope apparatus is characterized by having fluorescence light emitted from the tissue in the body 
cavity in which excitation light is irradiated is transmitted by an image guide comprising optical fibers. 
Optical fibers constituting the image guide are arranged such that optical fibers having good red wavelength transmission 
characteristics are increased in the periphery portion of the image guide as compared with that of the optical fibers placed 
in the central portion of the image guide. 

[0077] 
(1-11) 

In the fluorescence endoscope apparatus of the additional remark (1-10), the outer diameters of the optical fibers are 
different from the central portion and the peripheral portion and the central portion is made thinner. 

[0078] 

(1-12) In the fluorescence endoscope apparatus of the additional remark (1-10), the out diameter is less than 8 um in the 
central portion and more than 8 um in the peripheral portion. 
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[0079] 

A fluorescence observation apparatus, which detects fluorescence light emitted by an organism which is irradiated with 
excitation light as a two-dimensional image and diagnose degeneration of tissues of the organism or a state of the 
disease (for example, the type of the disease or the infiltrated range) such as a cancer, is structured so that excitation light 
of a laser beam apparatus is irradiated to the subject area to be examined through a light guide and a fluorescence image 
is captured by projecting optical system. 

In this case, excitation light from the laser beam apparatus is transmitted by the light guide comprising of the fiber bundle. 
Thus, the intensity of the light distribution of the excitation light is weakened mainly in a peripheral portion or distortion 
correction by the image detecting optical system, in other words, the intensity of the fluorescence light in a periphery of 
the fluorescence image which is obtained by the effect of expanding an image, is weakened. Since the distortion mainly 
occurs in a periphery of the fluorescence image, the periphery of the fluorescence image is darkened. That is, even rf an 
object having completely uniform spatial fluorescence characteristics is captured, an area, the signal to noise (S/N) ratio 
of which deteriorates, is generated due to distortion of the fluorescence image that causes the difference in the intensity of 
fluorescence light to arise. As a result, when a distinction between a healthy area and a diseased area is performed, an 
error will take place in the diagnosis using fluorescence light in an area having unsatisfactory S/N ratio. 

[0080] 

In order to solve the above mentioned problems, an example of a structure of a fluorescence observation apparatus which 
is capable of improving the S/N ratio will be described with reference to Fig. 14 to Fig. 16. Fig. 14 illustrates the entire 
structure of a fluorescence observation apparatus. Fig. 15 is a block diagram which illustrates a structure of a 
fluorescence image processing apparatus shown in Fig. 14. Fig. 16 illustrates the operation to be performed when an 
image conversion table is made in the fluorescence image processing apparatus. 

[0081] 

As shown in Fig. 14 to Fig. 17, a fluorescence observation apparatus according to this example, comprises an endoscope 

(101) for introducing excitation light into a subject area to be observed and forming an image of fluorescence light emitted 
by the subject area to be observed. The fluorescence endoscope apparatus further comprises a laser beam apparatus 

(102) which having means to generate a He-Cd laser beam which irradiates 442nm wavelength violet light, and a lamp 
light source apparatus (103) having a lamp (103a), such as a xenon lamp, for generating white light as a normal 
observation light source. 

[0082] 

A light guide (104) for transmitting light emitted by the laser beam apparatus (102) or the lamp light source (103) to that 
leading portion and an image guide (105) for transmitting an observed image to an ocular portion (106) are inserted into 
the endoscope (101). The light guide (104) is inserted into a universal cord (107) to extend to a light guide connector 
(107a) placed at an end of the universal cord (107). 

[0083] 

The laser beam apparatus (102) and the lamp light source apparatus (103) are connected to a light-distribution adapter 
(introduced-light switching apparatus)(108) for switching light to be introduced into the endoscope (101). The light guide 
connector (107a) of the endoscope (101) is connected to the light-distribution adapter (108). Thus, excitation light emitted 
by the laser beam apparatus (102) or normal light from the lamp light source apparatus (103) is introduced into the light 
guide (104) of the endoscope (101) through the light-distribution adapter (108) and irradiated from that front end portion. 

[0084] 

The light-distribution adapter (108) has an illumination light switching means (111) comprising a movable mirror (109) 
placed in an optical path for light emitted by each light source apparatus and a driver (110) for operating the movable 
mirror (109). By selectively switching the movable mirror (109), excitation light or normal light can be introduced to the 
rear end surface of the light guide (1 04). 

[0085] 

A light-receiving adapter (a camera switch unit) (1 12) is connected to the ocular portion (106) of the endoscope (101). A 
normal-light camera (1 13) and a fluorescence-light camera (114) are connected to the light-receiving adapter (112). 
Thus, each photographing means is able to photograph a normal image and a fluorescence image. 
The normal-light camera (113) has a CCD (115) which serves as an imaging optical system to capture an image of a 
subject area to be observed which has been irradiated with normal light emitted by the lamp light source apparatus (103). 

[0086] 

The fluorescence camera (114) comprises a drive motor (1 17) for rotating the rotation fitter (116), and I.I. (1 18) for 
amplifying an image which has transmitted through the rotation filter (1 16), and a CCD (119) for capturing an output image 
from the I.I. (118) so as to capture a fluorescence image of the subject area to be observed that can be obtained by 
irradiating the same with excitation light emitted by the laser.beam apparatus (102). 

The rotation filter (116) has a band-pass filter of a type, for example, Xi=480nm to 520nm and a band-pass filter of a type, 
for example X 2 =630nm or longer, the rotation filter (116) being formed into a disc-like shape. When the rotation filter (116) 
is rotated, the foregoing filters are sequentially inserted into the optical path so that a fluorescence component in each 
band is allowed to pass through. 

[0087] 

The light-receiving adapter (112) has an image switching means (122) which comprises a movable mirror (120) mounted 
in the optical path of the image transmitted to the ocular portion (106) of the endoscope (101) and a driver (121) for 
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operating the movable mirror (120). By changing an angle of the movable mirror (12), an image of an object obtained by 
the endoscope (101) can be introduced into the normal light camera (113) or the fluorescence-light camera (114). 

[0088] 

A CCU (123) is connected to the normaHight camera (113) to receive a photography signal (normal image signal), which 
is the output from the CCD (115). The photography signal is signal-processed by the CCU (123) so that a video signal for 
a normal observation image is generated. 

[0089] 

A fluorescence image processing apparatus 124 is connected to the fluorescence light camera (114) as a fluorescence 
image processing means to receive a photography signal (fluorescence image signal) supplied by the CCD (119) so that 
the photography signal is processed in the fluorescence image processing apparatus (124). Thus, a video signal of a 
fluorescence observation image is generated. 

[0090] 

A timing controller (125) for controlling each operation timing is provided so as to transmit a timing signal to each of the 
driver (110) for the light-distribution adapter (108), the driver (121) for the light-receiving adapter (112), the drive motors 
(117) for the rotation filter (1 16) and the fluorescence image processing apparatus (124). 

[0091] 

The CCU (123) and the fluorescence image processing apparatus (124) are connected to a video switcher (126) so that 
the observed normal image signal, which is the output from the CCU (123), and a fluorescence image signal, which is the 
output from the fluorescence image processing apparatus (124), are selectively switched by the video switcher (126). A 
foot switch (127) for manually controlling switching of the image and a video switching controller (128) for automatically 
controlling switching of the image in accordance with the results of calculations performed by the fluorescence image 
processing apparatus (124) are connected to the video switcher (126). A monitor (129) is connected to the output 
terminal of the video switcher (126) so that the fluorescence image signal or the normal image signal selected by the 
video switcher (126) is supplied to the monitor (129). Thus, the fluorescence image or the normal image is displayed on 
the monitor (129). 

[0092] 

The fluorescence observation apparatus (100) comprises a fluorescence light distortion detection apparatus (130) for use 
when a correction quantity is set for the fluorescence image processing apparatus (124), the fluorescence observation 
apparatus (100) being connected to the fluorescence image processing apparatus (124). The fluorescence light distortion 
detection apparatus (130) has a distortion detection fluorescence plate (131) (hereafter called a "fluorescence plate") 
having fluorescence characteristics that are completely uniform two-dimensionally with respect to the irradiation with 
excitation light so that the fluorescence light distortion detection apparatus (1 30) detects the irradiation with the excitation 
light to transmits a control signal to the fluorescence image processing apparatus (124). 

[0093] 

When observation is performed with the fluorescence observation apparatus (100) according to example, the timing 
controller (125) transmits a timing control signal to instruct the light-distribution adapter (108) and the light-receiving 
adapter (1 1 2) to switch the light source and the camera so that the fluorescence light observation or the normal 
observation is selected. At this time, the timing controller (125) synchronizes the process to be performed in the 
fluorescence image processing apparatus (124) with the operations of the movable mirror (109) of the light-distribution 
adapter (108), the movable mirror (120) of the light-receiving adapter (1 12) and the rotation filter (116) of the 
fluorescence-light camera (114). 

[0094] 

When normal light observation is performed, the movable mirrors (109) and (120) are moved to the position designated by 
a continuous line shown in Fig. 14. As a result, normal light is introduced from the lamp light source apparatus (103) into 
the light guide (1 04) of the endoscope (101) through the light-distribution adapter (108) so that the subject area to be 
observed is irradiated with normal light An image (a normal observation image) obtained from the irradiation of normal 
light emitted by the lamp (103a) is allowed to pass through the image guide (105) and the light-receiving adapter (112) so 
as to be introduced into the normal-light camera (113) so that the image is photographed. A photography signal of the 
normal image captured by the CCD (1 15) is signal-processed by the CCU (123) so that it is, as an observed normal image 
signal, transmitted to the video switcher (126). 

[0095] 

When the fluorescence light observation is performed, the movable mirrors (109) and (120) are moved to the position 
designated by the dashed line shown in Fig. 14. As a result, excitation light emitted by the laser beam apparatus (102) is 
introduced into the light guide (104) of the endoscope (101) through the light-distribution adapter (108) so that the subject 
area to be observed is irradiated with excitation light. A fluorescence image (a fluorescence observation image) obtained 
due to the irradiation with excitation light is allowed to pass through the image guide (105) and the light-receiving adapter 
(112) so as to be introduced into the fluorescence-light camera (114) so that the fluorescence image is photographed. In 
the fluorescence-light camera (114), the fluorescence components in the wavelength bands Xi and X 2 are filtered by the 
rotation filter (116), and the fluorescence image is amplified by the I.I. (118) and the fluorescence image captured by the 
CCD (119) is signal-processed by the fluorescence image processing apparatus (124) and it is, as the observed 
fluorescence image signal, transmitted to the video switcher (126). 
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[0096] 

In this embodiment, the timing controller (125) performs switching between the normal light observation and the 
fluorescence light observation at high speed. As a result, both observed normal image signal and the observed 
fluorescence image signal are always transmitted to the video switcher (126). 

[0097] 

As a method of displaying the observed normal image and the observed fluorescence image that have been received by 
the video switcher (126) on the monitor (129), the image is selectively switched in accordance with an instruction issued 
from the foot switch (128) to display either image. Another method may be employed in which the video switch controller 
(1 28) controls the switching of the image to display the fluorescence image in accordance with the results of the 
calculations performed by the fluorescence image processing apparatus (124) if a diseased area, such as a cancer, is 
detected. Another method may be employed in which the video switcher (126) synthesizes the observed fluorescence 
image and the observed normal image to superimpose and display the two images or to synthesize the two images so as 
to be displayed. 

[0098] 

Fig. 15 illustrates the detailed structure of the fluorescence image processing apparatus (124) to describe the structure 
and operation of the fluorescence image processing apparatus (124). 

[0099] 

The fluorescence image processing apparatus (124) has a signal input portion that comprises a multiplexer (141). The 
multiplexer (141) transmits the supplied fluorescence image signal to a frame memory (142) for the wavelength Xiand a 
frame memory (143) for the wavelength X 2 while switching the receiving portion in accordance with the fluorescence 
components in the wavelength band Xi and X 2 . That is, the frame memory (XO (142) and the frame memory (X 2 ) (143) 
store corresponding fluorescence image signals having wavelengths Xi and X 2 . 

The multiplexer (141) receives the timing control signal supplied from the timing controller (125) so as to synchronize the 
timing of the fluorescence image signals having the wavelengths X y and X 2 with the switching timing of the multiplexer. 

[0100] 

A switcher (h) (144) and a switcher (X 2 ) (145) for switching the portion for receiving the signals are placed in the rear of 
the frame memory (X,) (142) and the frame memory (X 2 ) (143). Fluorescence light distortion detection apparatus circuits 
(146) and (147) and image conversion tables (148) and (149) for the wavelengths Xi and X 2 are connected to the 
corresponding switchers (144) and (145). 

[0101] 

The fluorescence light distortion detection circuits (146) and (147) subject the standard signal level of the fluorescence 
image signal obtainable when the fluorescence light distortion detection apparatus (130) is irradiated with excitation light 
to a comparison with a predetermined value to detect the distortion of the fluorescence image. In accordance with the 
result of the detection, the fluorescence light distortion detection circuit (146) and (147) transmit correction-value setting 
signals to image conversion tables (148) and (149) so that the respective image conversion tables (148) and (149) for 
correcting the signal levels of the fluorescence image signals are made. 

[0102] 

The output terminals of the image conversion tables (148) and (149) are connected to a calculating circuit (150) so that 
the fluorescence image signals corrected by the image conversion tables (148) and (149) are subjected to a 
predetermined calculation in the calculating circuit (150) so as to be transmitted as the observed fluorescence images. 

[0103] 

When the fluorescence light observation is performed, the tissue of an organism is irradiated with violet light having a 
wavelength Xo=442nm formed due to the irradiation with excitation light emitted by the laser beam apparatus (102) so that 
auto-fluorescence light having a wavelength longer than 442nm is generated. The thus-formed fluorescence images are, 
in the fluorescence-light camera (1 14), separated and filtered by the rotation filter (116) into two wavelength regions 
consisting of Xi=480 to 520nm and X 2 =630nm or longer so that Xi and \ 2 fluorescence images are sequentially 
photographed. The intensity of fluorescence light in the visible region that is obtained with violet excitation light is intense 
in a normal area but weak in a diseased area, such as a cancer. In particular, the intensity of fluorescence light having 
the wavelength A., =480 to 520nm is intense in a normal area by a degree significantly different from the intensity in the 
diseased area. 

[0104] 

Accordingly, the calculating circuit (150) calculates, for example, the ratio or the difference between the intensities of 
fluorescence light having the wavelengths \i and X 2 in order to generate an observed fluorescence image signal with 
which the state of the tissue of an organism can be distinguished. 

[0105] 

In order to prevent deterioration in the S/N ratio due to weakening of the intensity of fluorescence light in the periphery of 
the observed fluorescence image, the fluorescence light distortion detection apparatus (130) is used to make the image 
conversion tables (148) and (149) of the fluorescence image processing apparatus (124) so as to set the correction 
quantity. Thus, the fluorescence image signal is corrected. 
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[0106] 

The operation to be performed when the image conversion tables (148) and (149) are made will now be described. 
[0107] 

When the correction quantity of the fluorescence image signal is set, the fluorescence plate (131) of the fluorescence light 
distortion detection apparatus (130) is irradiated with excitation light emitted by the laser beam apparatus (102). A 
fluorescence image signal obtained by photographing the fluorescence image of the fluorescence plate (131) by the 
fluorescence-light camera (1 14) through the endoscope (101) is transmitted to the fluorescence image processing 
apparatus (124). Since the fluorescence plate (131) has, in the wavelength of fluorescence light to be used, completely 
uniform fluorescence characteristics two-dimensionally with respect to the irradiation with excitation light, a fluorescence 
image, the fluorescence intensity of which is two-dimensionally constant, can be obtained. On the basis of the 
fluorescence image serving as a standard, the fluorescence image processing apparatus (124) makes the image 
conversion tables (148) and (149) that two-dimensionally convert the image signal in such a manner that the level of the 
fluorescence image signal is two-dimensionally constant. 

[0108] 

When the fluorescence light distortion detection apparatus (130) detects the irradiation with excitation light, the 
fluorescence light distortion detection apparatus (130) supplies switcher control signals to the switchers (144) and (145) of 
the fluorescence image processing apparatus (124) to switch the switchers (144) and (145) to transmit the fluorescence 
image signals stored in the frame memories (142) and (143) to the fluorescence light distortion detection circuit (146) and 
(147), the image conversion tables (148) and (149) are made and stored. Thus, the correction quantity of each 
fluorescence image signal is set. 

[0109] 

A specific example of algorithm for making the image conversion tables by the fluorescence light distortion detection 
circuits (146) and (147) will now be described. In order to simply draw the structure, Fig. 16 shows only 8x8 pixels. 

[0110] 

Initially, first step is performed in such a manner that a fluorescence image obtained by photographing the fluorescence 
plate (131) irradiated with excitation light is subjected to the following process in which an original image shown in Fig. 
16(a) is made into first super-blocks each of which has 2x2 pixels as one unit as shown in Fig.16 (b). 

[0111] 

In second step, an accumulated value of brightness (accumulated value of signal intensities) of the fluorescence image 
signal in each first super-block is obtained. The obtained value is compared with a predetermined threshold T v If the 
value of the accumulated brightness is smaller than the threshold Ti, four pixels (2 x 2) of the first super-block are 
assumed to be one pixel as shown in FIG. 16 (c). An accumulated value of the brightness obtained by accumulating the 
signal intensities of the four pixels of the super-block is used as the brightness of the pixel. An operation of assuming the 
plurality of pixels in the combined super-block to be one pixel and making the accumulated value of the brightness of the 
super-block to be the brightness of the pixel is called pixel unification. As a result of the pixel unification, the signal level of 
the brightness of the pixels assumed to be the one pixel is about four times that of the original pixel. 

[0112] 

That is, if a fluorescence image signal, which is obtained by photographing the standard fluorescence image, has a signal 
level (intensity of fluorescence light) related to the brightness of each pixel which is lower than a predetermined level, an 
assumption is made that the intensity of fluorescence light of the pixel is too weak and distortion has been detected that 
causes the S/N ratio to deteriorate. Thus, the pixel unification in which several pixels are assumed to be one pixel is 
performed. In this example, the upper right portion of each section of FIG. 16 corresponds to the periphery, while the 
lower left portion corresponds to the pixel in the central portion. Since the pixel corresponding to the periphery has low 
brightness, the pixel unification is performed. FIG. 16 (c) shows that 11 first super-blocks are subjected to the pixel . 
unification. 

[0113] 

In third step, the images subjected to the pixel unification as shown in FIG. 16 (c) are made into a second super-block in 
which 4x4 pixels are combined as one unit as shown in FIG. 16 (d). 

[0114] 

In fourth step, in only a case where all of four first super-blocks in each second super-block are assumed to be one pixel 
due to the pixel unification operation, the accumulated value of the brightness of the fluorescence image signals of the 
four pixels is obtained, the obtained value being then compared with a predetermined threshold T 2 . If the accumulated 
value of the brightness is less than the threshold T 2| the four pixels (the first super-block is composed of 2 x 2 pixels, that 
is, 4 x 4 pixels) in the second super-block are assumed to be one pixel as shown in FIG. 16 (e). Then, the signal 
unification is performed in which the accumulated value of the brightness obtained by summing the signal intensities in the 
foregoing super-block is made to be the brightness of the pixel. FIG. 32 (e) shows that the one of the second super-blocks 
is subjected to the pixel unification. 

[0115] 

In ensuing steps, pixel unification operations similar to the above are repeated such those third super-blocks each 
consisting of 8 x 8 pixels are subjected to the same, fourth super-blocks each consisting of 16 x 16 pixels are subjected 
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similarly. When the process reaches a super-block having a predetermined size or when no subject of the pixel unification 
is present, the foregoing pixel unification operation is completed. 

[0116] 

As a result of the foregoing operation, the number of pixels to be unified is determined while monitoring the light intensity 
of each pixel in a case where the standard fluorescence image is actually photographed. The obtained state of pixel 
unification is the contents of the image conversion tables. In the example shown in FIG. 16, the state of unification shown 
in FIG. 16 (e) is the image conversion table. The fluorescence light distortion detection circuits (146) and (147) subject the 
Jii and X 2 fluorescence image signals to the pixel unification operations to make and store the image conversion tables 
(148) and (149). 

[0117] 

When fluorescence observation and diagnosis are actually performed, the fluorescence image signals supplied to the 
fluorescence image processing apparatus (124) and stored in the frame memories (142) and (143) in the foregoing 
apparatus are directly supplied from the switchers (144) and (145) to the image conversion tables (146) and (149). When 
the fluorescence image signals are supplied to the image conversion tables (148) and (149), the pixel unification is 
immediately performed in the image conversion tables (148) and (149) so that the image signals are two-dimensionally 
converted. Thus, the brightness level at a predetermined position in each fluorescence image signal is corrected. The 
fluorescence image signals are corrected in the image conversion tables (148) and (149), and then they are subjected to 
a predetermined calculation in the calculating circuit (150). As a result, the fluorescence image signals are transmitted to 
the video switcher (126) as final observed fluorescence image signals. 

[0118] 

In accordance with the result of the calculation performed by the calculating circuit (150), a video switching control signal 
is, at this time, transmitted to the video switching controller (128). If a diseased area, such as a cancer, is detected, the 
video switcher (126) can automatically be switched due to the control performed by the video controller (128) to display 
the fluorescence image. 

[0119] 

Another method may be employed to make the image conversion tables in which the pixel unification is not limited to the 
unification into the square super-blocks but unification into rectangular or oblong blocks. Another method may be 
employed in which the region unification is performed in units of pixels as an alternative to the block units to determine the 
region for unifying pixels in an arbitrary shape to correspond to the state of the fluorescence image. 

[0120] 

An area of the standard fluorescence image obtained by photographing the fluorescence plate (131) and having a low 
signal level causes the signal level to be low in a case where a fluorescence image of a subject area to be observed is 
photographed actually. Thus, the S/N ratio deteriorates. By subjecting the area having unsatisfactory S/N ratio, such as 
the periphery of an image, to the pixel unification, that is, a spatial integration operation of image signals, the brightness of 
a dark area having a low signal level can be raised and thus the S/N ratio can be improved. Namely, image signals' having 
a constant signal level can be obtained in the overall area of a standard fluorescence image by raising the signal level of 
the area having a low fluorescence intensity. Thus, the brightness can be made to be uniform by the correction. 

[0121] 

Although the spatial integration operation of the image signals deteriorates the resolution of the image by the degree 
corresponding to the integrating operation, the precise determination of the range of diseased area is not so important for 
the fluorescence image diagnosis as compared with the importance of preventing missing of a diseased area. Therefore, 
the structure of this example in which the image signals are subjected to the spatial integration operation causes an effect 
of preventing an error in the fluorescence diagnosis to be obtained by improving the S/N ratio of the fluorescence image 
as compared with a disadvantage that the accuracy of determining the diseased range deteriorates due to the 
deterioration in the resolution. As a result, the fluorescence diagnosing performance can significantly be improved when 
the fluorescence observation is performed so that an error in the fluorescence diagnosis is prevented. 

[0122] 

An example structure of a fluorescence observation apparatus having two excitation light source apparatuses to serve as 
the light source for the fluorescence diagnosis will now be described with reference to Fig. 17. 

[0123] 

When fluorescence observation is performed, the following two methods have been mainly performed: a method 
according to the example shown in FIG. 14 and having an arrangement that the tissue of an organism is irradiated with 
violet excitation light to observe an image of auto-fluorescence emitted by the tissue; and a method in which a 
fluorescence substance, such as hematoporphyrin or photophyrin, having an integrating characteristic is injected into 
cancer tissues of an organism and the cancer tissue is irradiated with red excitation light having a wavelength of, for 
example, about 600 nm so that a fluorescence image emitting light having a wavelength longer than 600 nm is observed. 
The fluorescence observation apparatus according to this example comprises two laser beam apparatuses to perform the 
two types of fluorescence observation operations. 

[0124] 

The endoscope (1 01 ) has a structure similar to that according to the example shown in FIG. 14 such that a first light- 
distribution adapter (161) for switching irradiating light between light of a lamp for performing the normal observation and 
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excitation light for use to perform the fluorescence observation is connected to the connector placed at the end of the 
universal cord (107) through which the light guide (104) is inserted. The lamp light source apparatus (103) having the 
lamp (103a) for emitting white normal light for the normal observation and a second fight-distribution adapter (162) for 
switching two types of excitation light beams are connected to the first light-distribution adapter (161). A first laser beam 
apparatus (165) having a first excitation laser (165a) for emitting violet excitation light for observing spontaneous 
fluorescence light and a second laser beam apparatus (166) having a second excitation laser (166a) for emitting, for 
example, red, excitation light having a wavelength that excites the fluorescence substance are connected to the second 
light-distribution adapter (162). 

[125] 

A light-receiving adapter and a camera (not shown) are connected to the ocular portion (106) of the endoscope (101) so 
as to photograph both normal image and a fluorescence image similarly to the example shown in FIG. 14. 

[126] 

The first light-distribution adapter (161) and the second light-distribution adapter (162) have corresponding movable 
mirrors (163) and (164). Thus, irradiating light to be supplied to the light guide (104) of the endoscope (101) can be 
switched. 

[0127] 

When the normal endoscope observation is performed with the fluorescence endoscope apparatus, the movable mirror 
(163) of the first light-distribution adapter (161) is switched to the position designated by a continuous line shown in the 
drawing to introduce normal light emitted by the lamp light source apparatus (103) into the light guide (104) of the 
endoscope (1 01 ). Thus, a normal image can be obtained. 

[0128] 

When the fluorescence observation is performed, the movable mirror (163) of the first light-distribution adapter (161) is 
switched to the position designated by a dashed line shown in the drawing. Thus, excitation light emitted by the first laser 
beam apparatus (165) or the second laser beam apparatus (166) is introduced into the light guide (104) of the endoscope 
(101) so that a fluorescence image is obtained. When the fluorescence observation of auto-fluorescence light emitted 
from the organism is performed, the movable mirror (164) of the second light-distribution adapter (162) is switched to the 
position designated by a continuous line shown in the drawing. Excitation light for observing auto fluorescence emitted by 
the first laser beam apparatus (165) is introduced into the endoscope (101) so that the tissue of an organism is irradiated. 

[0129] 

In a case where the fluorescence substance is accumulated in a cancer or the like to observe a fluorescence image, the 
fluorescence substance is injected into the tissue (167) of an organism in such a manner that the fluorescence substance 
is preferentially accumulated in a tumor area (168). Then, the movable mirror (164) of the second light-distribution adapter 
(162) is switched to the position designated by the dashed line shown in FIG. 17. Thus, excitation light for exciting the 
fluorescence substance that has been emitted by the laser beam apparatus (166) is introduced into the endoscope (101) 
so that the tissue (167) of the organism is irradiated with excitation light As a result of this, the tumor area (168) in the 
tissue (167) of the organism has intense fluorescence light as compared with other areas. By observing the fluorescence 
image, a tumor, such as a cancer, can be determined. 

[0130] 

As described above, according to this example, excitation light for the fluorescence observation using the auto- 
fluorescence light and excitation light for the fluorescence observation emitted by the fluorescence substance are 
switched to use as excitation light for the fluorescence observation, and the subject area to be observed is irradiated with 
each excitation light so that the fluorescence observation by means of the fluorescence observation using auto- 
fluorescence light and that using the fluorescence substance are performed. Thus, the tumor area can reliably be 
diagnosed. 

[0131] 

FIG. 18 illustrates an example of the structure of a fluorescence observation apparatus which is capable of performing 
the normal endoscope observation and the fluorescence observation by one light source apparatus. The other structures 
or operations besides a light source apparatus connected to the endoscope (101) are the same as those of Fig. 14. Thus, 
explanations of those will be omitted. 

[0132] 

The light source apparatus (170) according to this embodiment is connected to the light guide connector (107a) of the 
endoscope (101), the light source apparatus (170) having a lamp light source (171) such as a xenon lamp. A flash unit 
(172) is connected to the lamp light source (171) so that normal light for the normal observation and excitation light for the 
fluorescence observation can be generated. Furthermore, a rotation filter (173) for time-dividing normal light and excitation 
light is placed in the optical path for light emitted by the lamp light source (171). The rotation filter (173) is rotated by a 
drive motor (174). 

[0133] 

The flash unit (172) receives a flash control signal supplied from the fluorescence image processing apparatus (124) to 
control the flashing operation of the lamp light source (171) in order to temporarily enlarge the quantity of light to be 
emitted by the lamp light source (171). The operation timing of the flash unit (172) and that of the drive motor (174) are 
synchronized with each other in accordance with a timing control signal supplied from the timing controller (125). 
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[0134] 

Light emitted by the lamp light source (171) is time-divided into normal light and excitation light by the rotation filter (173) 
so as to be alternately introduced into the light guide (104) of the endoscope (101) so that the subject area to be observed 
is irradiated with light At this time, the timing of the light source apparatus, which is the light emitting portion, and the 
timing of each of the adapter, camera and the signal processing apparatus which are light receiving units, are 
synchronized with one another under control performed in accordance with a timing control signal supplied from the timing 
controller (125). 

[0135] 

The fluorescence image processing apparatus (124) monitors the signal level of the fluorescence image signal supplied 
from the camera to detect the brightness of the fluorescence image so as to supervise the intensity of excitation light If 
the intensity of excitation light is unsatisfactory, the fluorescence image processing apparatus (124) transmits a flash 
control signal to the flash unit (172). At this time, the flash unit (172) causes the lamp light source (171) to emit flash light 
at adequate timing while receiving the timing control signal supplied from the timing controller (125) so that the intensity of 
excitation light is made stronger. 

[0136] 

By constituting the light source apparatus as described above, an excitation light emitting apparatus for generating 
excitation light for the fluorescence observation can be omitted from the structure. Thus, one light source apparatus is 
sufficient to obtain normal light for the normal observation and excitation light for the fluorescence observation so that both 
normal observation and the fluorescence observation can be performed. If the quantity of excitation light is 
unsatisfactorily small, the flashing operation of the lamp enables a sufficient light quantity to be obtained. As a result, the 
fluorescence observation can be performed satisfactorily. 

[0137] 

[Additional remarks] 
(2-1) 

A fluorescence observation apparatus comprises a light source means for fluorescence observation in which excitation 
light is emitted to a subject area to be viewed and fluorescence observation imaging means for detecting a fluorescence 
observation image of the subject area which is irradiated with excitation light by the light source means, and the 
fluorescence observation apparatus displays a fluorescence observation image. The fluorescence observation apparatus 
further comprises a fluorescence image processing means which calculates the accumulated value of signal intensities of 
a plurality of pixels in a fluorescence observation image as one pixel and corrects the intensity of the image by the 
fluorescence image signal from the fluorescence observation imaging means. 

[0138] 

According to this embodiment, the fluorescence image processing means performs that the fluorescence image signal 
from the fluorescence observation imaging means is calculated into the accumulated value of signal intensities of a 
plurality of pixels in a fluorescence observation image as one pixel and corrected according to the value. That is, an error 
in the fluorescence diagnosis is prevented by improving the S/N ratio of the fluorescence image. 

[0139] 
(2-2) 

A fluorescence observation apparatus comprises a normal observation light source means for generating a normal 
observation light, a normal observation imaging means for capturing a normal observation image of the subject area 
where the normal light is irradiated by the normal observation light source, a fluorescence observation light source for 
irradiating excitation light to obtain fluorescence light from the subject area, a fluorescence observation imaging means for 
capturing a fluorescence observation image of the subject area which is irradiated with excitation light by the fluorescence 
observation light source means. A fluorescence observation apparatus displays a fluorescence observation image and a 
normal observation image simultaneously or displays in a time-divided manner that is switching a fluorescence 
observation image and a normal observation image. 

The fluorescence observation apparatus further comprises a fluorescence image processing means which a fluorescence 
image signal from the fluorescence observation imaging means is calculated into the accumulated value of signal 
intensities of a plurality of pixels in a fluorescence observation image as one pixel. 

[0140] 
(2-3) 

The performance of the fluorescence image processing means of the fluorescence observation apparatus in the additional 
remark (2-1) is based on a fluorescence image signal obtained by photographing the fluorescence image of the 
fluorescence plate which has completely uniform fluorescence characteristics two-dimensionally when a signal setting of 
several pixels of the fluorescence observation image are considered as one pixel. 

[0141] 

According to this embodiment, by having a processing function of the fluorescence image processing means, the area of 
unsatisfactory S/N ratio can be accurately detected and the S/N can be improved according to the result of a fluorescence 
image signal obtained by photographing the fluorescence image of the fluorescence plate which has two-dimensionally 
uniform fluorescence characteristics. 

[0142] 
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In the fluorescence observation apparatus of the additional remark (2-1), the fluorescence image processing means 
calculates the accumulated value of signal intensities of a plurality of pixels in the fluorescence observation image as one 
pixel to be a predetermined value. 

[0143] 

(2-5) 

In the fluorescence observation apparatus of the additional remark (2-1), a plurality of pixels for accumulation of signal 
intensities in the fluorescence image processing means are made into a pixel block which has a predetermined number of 
pixels or certain shape. 

[0144] 

According to the structure described above, this example is able to make the calculation process of the fluorescence 
image processing means easy and improve the processing speed, and simplify the structure of hardware. 

[0145] 
(2-6) 

In the fluorescence observation apparatus of the additional remark (2-1), a plurality of pixels for accumulation of signal 
intensities in the fluorescence image processing means is made into a pixel block which has arbitrary numbers of pixels or 
certain shape depending on the fluorescence observation image. 

[0146] 

According to the structure, appropriate pixels for processing by the fluorescence image processing means can be 
selected for improving the S/N ratio so that the S/N can be improved. 
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[0147] 

As an example of a treatment using an endoscope, an endoscope probe connected to a therapy laser beam source 
apparatus through a channel of an endoscope is inserted to reach an aimed position, and a laser beam is irradiated to a 
diseased area or the like to perform cauterization, coagulation, transpiration and the like. A laser beam therapy apparatus 
for performing a treatment with irradiation with laser beams of the foregoing type comprises a laser beam guide means, 
such as a laser beam probe, that introduces high-energy therapy laser beams, such as Nd:YAG laser beams into a 
diseased area to irradiate the area to be cured so that cauterization, coagulation and transpiration treatments are 
performed. 

[0148] 

The conventional system is not designed to have a fluorescence observation apparatus to perform the fluorescence 
observation by obtaining the fluorescence image of an examined object area described above and a therapy laser beam 
apparatus. That is, the conventional system has no means for simultaneously performing a diagnosis of the subject area 
with fluorescence light and a laser therapy while observing the area with fluorescence observation light. Therefore, it has 
not been possible to confirm the area to be cured and perform the laser therapy while observing the area with 
fluorescence light 

[0149] 

To solve the problems mentioned above, a fluorescence endoscope apparatus with a fluorescence observation apparatus 
for obtaining a fluorescence image to perform observation and diagnosis and a laser therapy apparatus for performing a 
laser beam therapy and which is capable of simultaneously performing the fluorescence observation of a diseased area or 
the like and a laser therapy will be described. 

[0150] 

FIG. 19 illustrates a first embodiment of a fluorescence endoscope apparatus that is capable of simultaneously performing 
the fluorescence observation and laser therapy. 

[0151] 

A fluorescence light diagnosing and therapy apparatus according to this example comprises an endoscope 201 for 
introducing excitation light to a subject area to be observed and forming a fluorescence light image obtained from the 
subject area to be observed. As an excitation light source means for generating excitation light and for use when the 
fluorescence light observation is performed, the fluorescence light diagnosing and therapy apparatus comprises a 
fluorescence observation light source apparatus (a laser beam apparatus) 202 having a He—Cd (Helium-Cadmium) 
excitation light generating means for generating violet light having a wavelength of 442nm. Furthermore, the fluorescence 
light diagnosing and therapy apparatus comprises a normal observation light source apparatus 203 having a lamp 203a 
for generating normal light as a light source for the normal observation for observing an endoscope image. In addition, a 
therapy laser beam apparatus 230 is provided which serves as a therapy laser beam generating means having a laser 
beam generating means for generating, for example, infrared Nd:YAG laser beams as therapy laser beam having the 
energy which is capable of treating a diseased area in the subject area to be observed. 

[0152] 

A laser probe 231 serving as a laser beam introducing means for transmitting the therapy laser beam is connected to the 
therapy laser apparatus 230 so that the generated laser beam is supplied to the laser probe 231 to emit the therapy laser 
beam through the leading portion of the laser probe 231. As the therapy laser beam to be generated by the therapy laser 
apparatus 230, any of laser beams is used which has a different wavelength region from the wavelength of fluorescence 
light of a fluorescence image obtainable from the irradiation of the subject area to be observed with the laser beam and 
which has a wavelength outside the visible region, the laser beams being exemplified by ultraviolet laser, such as an 
eximer laser, and an infrared laser, such as Nd:YAG laser (having a wavelength 1 .06 jim), Ho:YAG laser (having a 
wavelength about 2 fim) or ErtYAG laser (having a wavelength about 3 urn). 

[0153] 

The endoscope 201 includes a light guide 204 for transmitting light emitted by a laser beam apparatus 202 or a normal 
observation light source apparatus to the leading portion and an image guide 205 for transmitting an image to be 
observed to an ocular portion 206 placed at the rear end of the apparatus. The light guide 204 is allowed to pass through 
a universal cord 207 extending from the side portion of a handle portion adjacent to the hand of an operator, the light 
guide 204 being extended to reach a light guide connector 207a located at an end of the light guide 204. The endoscope 
201 has a channel 232 through which the laser probe 231 connected to the therapy laser apparatus 230 can be inserted, 
the channel 232 extending from the portion adjacent to the hand of the operator to the distal portion of the endoscope 
201 . Thus, the laser probe 231 can be inserted into the channel 232 to project over the distal portion of the endoscope 
201. 

[0154] 

The laser beam apparatus 202 and the normal observation light source apparatus 203 are connected to the light- 
distribution adapter 208 that switches light to be introduced into the endoscope 201 . The light guide connector 207a of the 
endoscope 201 is connected to the light-distribution adapter 208 so that excitation light emitted by the laser beam 
apparatus 202 or normal light emitted by the normal observation light source apparatus 203 is, through the light- 
distribution adapter 208, introduced into the light guide 204 of the endoscope 201 so as to be emitted through the distal 
portion of the endoscope 201 . 

[0155] 



17 



The light-distribution adapter 208 comprises an irradiation light switch means 211 constituted by a movable mirror 209 
placed in the optical path for light emitted by the laser beam apparatus 202 or the normal observation light source 
apparatus 203 and a driver 210 for operating the movable mirror 209 so that the angle of the movable mirror 209 is 
selectively switched. Thus, excitation light or normal light is introduced to the rear end surface of the light guide 204 of the 
endoscope 201. 

[0156] 

A light-receiving adapter 212 is connected to the ocular portion 206 of the endoscope 201 . A normal-light camera 213 
serving as a normal image receiving portion and a fluorescence-light camera 214 serving as a fluorescence image 
receiving portion are connected to the light-receiving adapter 212. Each of the imaging means captures a normal image 
and a fluorescence image. The normal-light camera 213 comprises an imaging optical system and a CCD 215 serving as 
an image sensing device so as to capture an image (a normal image) of a subject area to be observed which has been 
irradiated with normal light emitted by the normal observation light source apparatus 203. 

[0157] 

The fluorescence-light camera 214 comprises an imaging optical system, a rotation filter 216 for permitting a fluorescence 
component having a wavelength in a predetermined band to pass through, an image intensifier (hereinafter abbreviated to 
an "l.n 218 for amplifying the image transmitted through the rotation filter 216, a CCD 219 for capturing an output image 
from the I.I. 218, and a therapy laser beam blocking filter 233 placed between the rotation filter 216 and the I.I. 218 and 
serving as a filter means for blocking the therapy laser beam. Thus, the fluorescence-light camera 214 photographs a 
fluorescence image of the subject area to be observed that can be obtained by the irradiation with excitation light emitted 
by the laser beam apparatus 202. The rotation filter 216 has a band-pass filter for permitting light having a wavelength, 
for example, X^ =480 nm to 520 nm to pass through and a band-pass filter for permitting light having a wavelength, for 
example, ^2=630 mm or longer, the rotation filter 216 being formed into a disc-like shape. When the rotation filter 216 is 
rotated, the foregoing filters are sequentially inserted into the optical path to permit fluorescence light components having 
the corresponding wavelength band to pass through. As the therapy laser beam blocking filter 233, a ultraviolet blocking 
filter is used when ultraviolet light is used as the therapy laser beam. When infrared excitation light is used, an infrared-ray 
blocking filter is used. Thus, the wavelength component of the therapy laser beam can be filtered (blocked) to inhibit 
passing of the same. 

[0158] 

The light-receiving adapter 212 comprises a photographing switch means 222 constituted by a movable mirror 220 placed 
in the optical path for the image of the object that has been transmitted to the ocular portion 206 of the endoscope 201 
and a driver 221 for operating the movable mirror 220. By selectively switching the angle of the movable mirror 220, the 
fluorescence-light camera 214 and the normal-light camera 213 are switched such that the object image obtained by the 
endoscope 201 is introduced into the normal-light camera 213 or the fluorescence-light camera 214. 

[0159] 

The endoscope 201 , the light-receiving adapter 212 and the fluorescence-light camera 214 constitute a fluorescence 
collection means. 

* 

[0160] 

A camera control unit (a CCU) 223 is connected to the normal-light camera 213 so that a photography signal (a norma! 
image signal) which is the output from the CCD 215 is signal-processed by the CCU 223. Thus, a video signal of a normal 
image can be generated. 

[0161] 

The fluorescence image processing apparatus 224 serving as the fluorescence image processing means is connected to 
the fluorescence-light camera 214 to receive a photography signal (a fluorescence image signal) which is the output from 
the CCD 219. The photography signal is processed by the fluorescence image processing apparatus 224 so that a video 
signal of the fluorescence image is generated. 

[0162] 

Furthermore, a timing controller 225 for controlling the operation timing of each unit is provided to transmit a timing signal 
to each of the driver 210 of the light-distribution adapter 208, the driver 221 of the light-receiving adapter 21 2, the drive 
motor 217 of the rotation filter 216 and the fluorescence image processing apparatus 224. 

[0163] 

The CCU 223 and the fluorescence image processing apparatus 224 are connected to a video switcher 226 serving as an 
image switching means. A normal image signal, which is the output from the CCU 223 and which can be obtained by the 
normal observation means, and a fluorescence image signal, which is the output from the fluorescence image processing 
apparatus 224 and which can be obtained by the fluorescence observation means are selectively switched by the video 
switcher 226. A foot switch 227 for manually controlling the image switching operation and a video switching controller 
228 are connected to the video switcher 226, the video switching controller 228 being arranged to detect the quantity of 
fluorescence light having a wavelength greater than excitation light in accordance with the fluorescence image signal that 
has been processed by the fluorescence image processing apparatus 224 to make a signal for identifying a diseased area 
to transmit the diseased area identification signal so as to automatically control switching of the image. A monitor 229 is 
connected to the output terminal of the video switcher 226 so that the fluorescence image signal or the normal image 
signal selected by the video switcher 226 is received. Thus, the fluorescence image or the normal image is displayed on 
the monitor 229. 
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[0164] 

When an observation is performed with the fluorescence diagnosing and therapy apparatus according to this example, 
first an instruction made with the timing control signal supplied by the timing controller 225 causes the light-distribution 
adapter 208 and the light-receiving adapter 212 to switch the light source and the camera so that the fluorescence 
observation state or the normal observation state is selected. At this time, the timing controller 225 synchronizes the 
process to be performed in the fluorescence image processing apparatus 224 and the operations of the movable mirror 
209 of the light-distribution adapter 208, the movable mirror 220 of the light-receiving adapter 212 and the rotation filter 
216 of the fluorescence-light camera 214. 

[0165] 

The light-distribution adapter 208 causes the driver 210 to move the movable mirror 209 to switch normal light emitted by 
the lamp 203a of the normal observation light source apparatus 203 and the excitation light emitted by the laser beam 
apparatus 202 to introduce selected light into the light guide 204 of the endoscope 201 . Light introduced by the light- 
distribution adapter 208 is allowed to pass through the light guide 204 to reach the distal portion of the endoscope 201 so 
that the subject area to be observed and located in front of the endoscope 201 is irradiated with light. A normal image or a 
fluorescence image obtained from light used to irradiate the subject area to be observed is transmitted to the ocular 
portion 206 adjacent to the operator by the image guide 205 passing through the endoscope 201. 

[0166] 

The light-receiving adapter 212 causes the driver 221 to operate the movable mirror 220 to switch the camera for 
transmitting the image supplied from the ocular portion 206 of the endoscope 201 so that the normal image is introduced 
into the normal-light camera 213 and the fluorescence image is introduced into the fluorescence-light camera 214. 

[0167] 

The object image (the normal image) irradiated with normal light is captured by the CCD 215 included by the normal-light 
camera 213. A photography signal of the normal image is transmitted to the CCU 223 so as to be signal-processed. Thus, 
it is, as a normal image signal, transmitted to the video switcher 226. 

[0168] 

The fluorescence image of the subject area to be observed that can be obtained by the irradiation with excitation light is, 
in the fluorescence-light camera 214, subjected to a process of transmitting the fluorescence component having 
wavelengths Xi and X 2 to be performed by the rotation filter 216. The fluorescence image is optically amplified by the I.I. 
218 and it is captured by the CCD 219. The photography signal of the fluorescence image is signal-processed by the 
fluorescence image processing apparatus 224 so as to be transmitted to the video switcher 226 as a fluorescence image 
signal. The fluorescence components having wavelengths and X 2 separated by the rotation filter 216 have different 
intensities of fluorescence light between a healthy area and a diseased area. That is, the healthy area and the diseased 
area cause the fluorescence spectral intensities to be different from each other. Thus, the signal process performed by the 
fluorescence image processing apparatus 224 is able to generate a fluorescence image signal in which the healthy area 
and the diseased area are distinguished from each other. 

[0169] 

The normal image and the fluorescence image supplied to the video switcher 226 are switched in response to the 
diseased area identification signal supplied from the video switch controller 228. If a diseased area has been detected in 
the fluorescence image of the subject area to be observed, the fluorescence image is transmitted to the monitor 229. In 
the other cases, the normal image is transmitted to the monitor 229. Thus, the normal image or the fluorescence image is 
displayed on the monitor 229. Although the video switcher 226 selects the normal image or the fluorescence image in 
accordance with the identification signal to transmit the selected image, the image can be switched in accordance with an 
instruction issued from the foot switch 227. 

[0170] 

A case where the laser beam irradiation therapy is performed with the fluorescence diagnosing and therapy apparatus 
according to this example while performing the fluorescence diagnosis will now be described. The laser probe 231 
connected to the therapy laser apparatus 230 is inserted into the channel 232 of the endoscope 201 to project the same 
over the distal portion of the endoscope 201 . Then, the therapy laser beams supplied by the therapy laser apparatus 230 
are used to irradiate the area to be cured, such as a diseased area. As a result of the irradiation with the laser beams, the 
area irradiated with the laser beams is denatured, coagulated or transpired so that the treatment is performed. 

[0171] 

In the fluorescence-light camera 214, the therapy laser beam blocking filter 233 for protecting the I.I. 218 is placed in front 
of the I.I. 218. Therefore, the components having the wavelength of the therapy laser beam is removed by the therapy 
laser beam blocking filter 233. Thus, damage of the LI. 218 by reflected light of the therapy laser beam can be prevented. 
Note that the therapy laser beam has a wavelength different from that of the fluorescence image obtainable by excitation 
light so that influence upon the fluorescence image is prevented. 

[0172] 

The therapy laser beam emitted through the laser probe 231 is arranged to a predetermined position of the fluorescence 
image, for example, on an extension line of the opening portion of the channel 232 of the endoscope 201. Note that the 
leading portion of the laser probe 231 may have a structure that can be bent under external control to irradiate a desired 
area with the therapy laser beam while performing the fluorescence observation. 
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[0173] 

Since the area irradiated with the therapy laser beams does not emit fluorescence tight even if it is irradiated with 
excitation light the fluorescence image of the subject area to be observed is divided into three areas, which consist of a 
healthy area, a diseased area and an area irradiated with the laser beams (treated area), depending upon the state of 
fluorescence light (the intensity of fluorescence spectrum). 

[0174] 

In this embodiment, the fluorescence image displayed on the monitor 229 is displayed in a pseudo-color manner such that 
the normal area is displayed in, for example, green, a diseased area (an abnormal area due to disease) is displayed in red 
and an area irradiated with excitation light and therefore emitting no fluorescence light is displayed in white or black, which 
is different from the colors for the normal area and the diseased area. Therefore, the state of treatment performed by the 
irradiation with excitation light is displayed on the fluorescence image so that the state of the treatment is easily 
recognized. Therefore, the diseased area can be detected and the laser beam irradiation treatment can be performed 
while discriminating the diseased area and the area to be treated. 

[0175] 

As described above, the fluorescence-light camera of the fluorescence diagnosing apparatus is arranged in such a 
manner that the therapy laser beam blocking filter is placed in front of the optical path for the image intensifier and the 
laser probe is enabled to be inserted into the channel in the fluorescence diagnosing endoscope. Therefore, a therapy by 
means of coagulation, transpiration or the like using the therapy laser beam can easily be performed. Furthermore, the 
normal area and the abnormal area can be distinguished from each other in a fluorescence image, and the area treated 
and cured by the irradiation of the laser beams is pseudo-color-displayed in a color different from colors of the normal 
area and the abnormal area. Thus, the cured and treated area can easily be identified. Therefore, the therapy and 
treatment by means of the irradiation with excitation light can reliable and easily be performed while confirming the state 
of treatment 

[0176] 

Referring to FIG. 20, a second embodiment of a fluorescence diagnosing and therapy apparatus that is capable of 
simultaneously performing the fluorescence observation and the laser treatment will now.be described. 

[0177] 

In the second embodiment a function is provided, which controls the emission of therapy laser beam in accordance with 
the state of the fluorescence image, in addition to the structure of the apparatus shown in FIG. 19. That is, a fluorescence 
diagnosing and therapy apparatus according to this example has an arrangement such that the fluorescence image 
processing apparatus 224 for processing a photography signal of the fluorescence image captured by the fluorescence- 
light camera 214 is also connected to the therapy laser apparatus 230. Thus, the fluorescence image processing 
apparatus 224 transmits a signal for controlling emission of laser beams to the therapy laser apparatus 230. 

[0178] 

The other structures are the same as those of the first embodiment shown in FIG. 1 9 and their descriptions are omitted. 
[0179] 

Excitation light emitted by the laser beam apparatus 202 is used to irradiate a subject area to be observed; a fluorescence 
image of the subject area to be observed is captured by the fluorescence-light camera 212; the fluorescence image 
processing apparatus 224 processes the image to make a fluorescence image; and the fluorescence image is displayed 
on the monitor 229 so that the fluorescence observation and therapy are performed. As described above, the therapy 
laser beam emitted by the therapy laser apparatus 230 is emitted through the leading portion of the laser probe 232 
through the endoscope 201 to irradiate an aimed area so that the laser beam irradiation therapy is performed while 
performing the fluorescence diagnosis. 

[0180] 

The fluorescence image to be observed is displayed in pseudo color similar to the first embodiment such that the normal 
area is displayed in green, the diseased area is displayed in red and an area treated by the laser beam irradiation and 
therefore emitting no fluorescence light is displayed in white or black, that is different from the colors of the healthy area 
and the diseased area. While observing the fluorescence image and performing the fluorescence diagnosis, the therapy 
laser beam is emitted. 

[0181] 

The fluorescence image of the treatment area obtained by the fluorescence image processing apparatus 224 is used to 
determine the range or the state of the treatment of the diseased area. Furthermore, a laser beam emission control signal 
is transmitted in accordance with the state of the fluorescence image to control the emission of the therapy laser 
apparatus 230. 

[0182] 

The fluorescence diagnosis enables the extent of the diseased area to be confirmed and that extent to be cured by 
irradiation with the laser beams. At this time, the diseased area is gradually reduced due to the irradiation with the laser 
beams such that the red area is reduced and black and white area indicating the areas (the coagulated areas and the 
transpired areas) that are irradiated with the laser beams are enlarged in the fluorescence image displayed on the monitor 
229. When all diseased areas have been irradiated with the laser beams, the red areas indicating the diseased area 
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disappear. In this embodiment, if a red area (that is, a diseased area) is present in the fluorescence image, the 
fluorescence image processing apparatus 224 transmits the signal for controlling the emission of the laser beams to the 
therapy laser apparatus 230 in accordance with the fact that a signal indicating a diseased area is present The therapy 
laser apparatus 230 emits the therapy laser beam. When the red areas have disappeared in the fluorescence image and 
the signal for controlling the emission of the laser beams has been turned off due to the disappear of the signal indicating 
the diseased area, the therapy laser apparatus 230 inhibits the emission of the therapy laser beams. 

[0183] 

As described above, the emission of the therapy laser beam is controlled in accordance with the state of the fluorescence 
image. Therefore, the irradiation with laser beams can automatically be performed while discriminating the diseased area 
in accordance with the displayed fluorescence image. As a result the required and minimum irradiation with laser beams 
can be performed to cure the diseased area with the laser beam. Consequently, a safe and efficient therapy by the 
irradiation with laser beams can be performed. 

[0184] 

The other operations and effects are the same as those obtainable from those of the example shown in FIG. 19; 
[0185] 

FIG. 21 illustrates the structure of a third embodiment of a fluorescence diagnosing and therapy apparatus that is capable 
of simultaneously performing the fluorescence observation and the laser therapy operation. 

[0186] 

In addition to the structure of the example shown in FIG. 20, a function for controlling switching between a fluorescence 
image and a normal image in accordance with the state of emission of the therapy laser beam is provided. 
That is, a fluorescence diagnosing and therapy apparatus according to this example has an arrangement that the therapy 
laser apparatus 230 for emitting the therapy laser beam is also connected to the video switching controller 228 so that a 
laser beam emission signal is transmitted from the therapy laser apparatus 230 to the video switching controller 228. 

[0187] 

The other structures are the same as those of the example shown in FIG. 19 and their descriptions are omitted. 
[0188] 

When the laser beam irradiation therapy is performed by emitting the therapy laser beam by the therapy laser apparatus 
230 while performing the fluorescence observation and diagnosis, this example has an arrangement in which the laser 
beam emission signal is transmitted by the therapy laser apparatus 230 to the video switching controller 228 when the 
laser beams are emitted so that switching of the image to be observed, which is displayed on the monitor 229, is 
controlled. When the video switching controller 228 has received the laser beam emission signal, it controls switching of 
the video switcher 226 to fix the image signal to be transmitted to the monitor 229 to a normal image which is a visible 
image. Thus, a normal image is displayed on the monitor 229 and the fluorescence image is turned off. That is, the area 
to be cured is observed on the normal image during the period in which laser beam irradiation therapy is being performed. 

[0189] 

At this time, the state of treatment (the change in the range of the diseased area) is recognized in accordance with the 
fluorescence image obtained by the fluorescence image processing apparatus 224 similarly to the example shown in FIG. 
20. When the signal representing the diseased area has disappeared, the signal for controlling the emission of the laser 
beam to be transmitted to the therapy laser apparatus 230 is turned off so that the emission of the therapy laser beam is 
inhibited. 

[0190] 

As described above, switching between the fluorescence image and the normal image is controlled in accordance with the 
state of the emission of the therapy laser beam. Thus, the normal image, which is a visible image when the therapy laser 
beam is emitted, is displayed on the monitor to enable the area to be cured to be observed simultaneously with the naked- 
eye observation. In addition, a risk of the introduction of the therapy laser beam into the observed image can be 
eliminated. Therefore, the operator is able to safely and reliably perform the laser beam irradiation therapy. 

[0191] 

A fluorescence observation apparatus is shown in FIG. 22 which uses an infrared-ray source apparatus to serve as a light 
source for emitting infrared image for correcting the fluorescence image. 

[0192] 

The fluorescence observation apparatus according to this embodiment comprises, in place of the normal observation light 
source apparatus for supplying normal light for the normal observation, an infrared-ray source apparatus for emitting 
infrared rays for obtaining infrared image, infrared irradiating rays emitted by the infrared-ray source 243a of the infrared- 
ray source apparatus 243 are supplied to the endoscope 241 through the light-distribution adapter 208. 

[0193] 

The light guide 244 for introducing light emitted by the excitation light laser beam apparatus 202 or the infrared-ray source 
apparatus 243 and an image guide 245 for transmitting the observed image to the ocular portion 246 placed at the rear 
end are inserted into the endoscope 241. A light guide connector 247a placed at the end of the universal cord 247, 
through which the light guide 244 is inserted, is connected to the light-distribution adapter 208. 
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[0194] 

The fluorescence-light camera 214 and the infrared camera 248 are connected to the light-receiving adapter 212 that is 
mounted on the ocular portion 246 of the endoscope 241 in which becomes a fluorescence collection means and an 
infrared-ray collection means. Thus, the infrared image and the fluorescence image can be photographed by the 
corresponding image sensing means. The fluorescence-light camera 214 is connected to the fluorescence image 
processing apparatus 249 so that an image signal of the fluorescence image photographed by the fluorescence-tight 
camera 214 is supplied to the fluorescence image processing apparatus 249 so as to be signal-processed. 

[0195] 

The infrared camera 248 is, through the CCU 223, connected to the fluorescence image processing apparatus 249 so that 
an image signal of the infrared image photographed by the infrared camera 248 is signal-processed by the CCU 223 so 
as to be supplied to the fluorescence image processing apparatus 249. In accordance with the infrared image signal, the 
fluorescence image signal is corrected so that a video signal of the fluorescence image is generated. An output terminal of 
the fluorescence image processing apparatus 249 is connected to the monitor 229 so that a fluorescence image, which is 
the output from the fluorescence image processing apparatus 249, is displayed on the monitor 229. 

[0196] 

The other structures that are the same as those of the first embodiment shown in FIG. 19 are given the same reference 
numerals and their descriptions are omitted. 

[0197] 

When a fluorescence image is observed with the fluorescence observation apparatus, the timing controller 225 
synchronizes the operation timing of each of the movable mirror 209 of the light-distribution adapter 208, the movable 
mirror 220 of the light-receiving adapter 212 and the rotative filter 216 of the fluorescence-light camera 214 so that 
switching of the light-distribution adapter 208 and the light-receiving adapter 212 is controlled. Thus, the light source and 
the camera are switched. 

[0198] 

The light-distribution adapter 208 switches excitation light emitted by the laser beam apparatus 202 and infrared rays 
emitted by the infrared-ray source apparatus 243 to introduce selected light to the light guide 244 of the endoscope 241. 
Light introduced from the light-distribution adapter 208 is allowed to pass through the light guide 244 to be transmitted to 
the leading end of the endoscope 241 so that the subject area to be observed and positioned in front of the leading 
portion is irradiated with light. Light returned from the subject area to be observed is, as a fluorescence image or an 
infrared image, transmitted to the ocular portion 246 adjacent to the operator through the image guide 245 that passes 
through the endoscope 241 . 

[0199] 

The light-receiving adapter 212 switches the camera for transmitting an image obtained at the ocular portion 246 of the 
endoscope 241 so that the fluorescence image is introduced into the fluorescence-light camera 214 and the infrared 
image is introduced into the infrared camera 248. 

[0200] 

An image of an object (an infrared image) irradiated with infrared rays is captured by the CCD 215 built in the infrared 
camera 248 so that the thus-captured infrared image signal is transmitted to the CCU 223 so as to be signal-processed. 
As a result, the object image is, as an infrared image signal, transmitted to the fluorescence image processing apparatus 
249. 

[0201] 

The fluorescence image (the observed fluorescence image) obtained by irradiating the subject area to be observed with 
excitation light is, by the rotative filter 216 of the fluorescence-light camera 214, subjected to an operation in which the 
fluorescence components in the two wavelength bands, in which the ratio of the normal area and the diseased area has 
different ratios of the intensities of fluorescence light, are filtered. Then, the light level of the fluorescence image is 
amplified by the image intensifier 218 so that the fluorescence image is captured by the CCD 219. A signal representing 
the captured fluorescence image is transmitted to the fluorescence image processing apparatus 249. 

[0202] 

The fluorescence image processing apparatus 249 signal-processes the fluorescence image signal supplied from the 
fluorescence-light camera 214 to generate a fluorescence image signal with which the healthy area and the diseased area 
can be separated and distinguished from each other by the foregoing pseudo-color display method. Thus, a fluorescence 
image is displayed on the monitor 229. 

[0203] 

The infrared image obtained due to the irradiation with the infrared rays emitted by the infrared-ray source apparatus 243 
is formed into an image having a brightness level which is in proportion to the blood volume. Therefore, information 
indicating the quantity of blood volume in the subject area to be observed can be obtained from the infrared image. Since 
the fluorescence image is considerably affected by the blood in the subject area to be observed, the fluorescence 
diagnosis can sometimes be performed erroneously depending upon the blood volume. Accordingly, the fluorescence 
image processing apparatus 249 corrects the fluorescence image signal in accordance with the infrared image signal 
supplied from the CCU 223 such that, for example, the signal level is lowered/raised in accordance with the quantity of the 
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blood volume. Thus, a fluorescence Image, from which the influence of the difference in the blood volume in the subject 
area to be observed is eliminated, can be formed. 

[0204] 

As described above, this example is able to correct the influence occurring due to the difference in the blood volume in the 
subject area to be observed and effecting on the fluorescence image. Therefore, the fluorescence diagnosis can be 
performed accurately without the influence of the blood volume. 
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[0205] 

An example of a guide pipe for introducing the fluorescence observation endoscope into a subject area will now be 
described with reference to FIGS. 23 and 24. FIG. 23 illustrates the structure of a fluorescence observation apparatus. 
FIG. 24 is a perspective view which illustrates the guide pipe shown in FIG. 23. 

[0206] 

A fluorescence observation apparatus according to this example comprises a guide means for introducing an endoscope 
201 to be inserted into the body cavity to a subject area, the guide means being a guide pipe 251 which comprises a 
trachea tube or a trocar. An excitation-light guide 252 connected to the laser beam apparatus 202 and serving as a light 
introducing means for introducing excitation light emitted by the excitation light generating apparatus is inserted into the 
guide tube 251 from the position adjacent to the hand of the operator to the leading portion of the guide tube 251. Thus, 
excitation light can be introduced from the laser beam apparatus 202. As shown in FIG. 24, the excitation-light guide 252 
has a leading portion that appears on the leading surface of the guide tube 251 so that excitation light 253 emitted by the 
laser beam apparatus 202 emits through the leading portion. In the structure shown in FIG. 24, four excitation-light guides 
252 are inserted so as to uniformly and forwards emit excitation light 253. 

[0207] 

In this embodiment no light-distribution adapter for switching the light source is provided. An end of a universal cord 207 
of the endoscope 201 is directly connected to the normal observation light source apparatus 203 so that normal light 
emitted by the normal observation light source apparatus 203 is introduced into a light guide 204 in the endoscope 201 so 
as to be emitted by the distal portion of the endoscope 201. 

[0208] 

A normal-light camera 213 and a fluorescence-light camera 214 are, through a light-receiving adapter 212, connected to 
an ocular portion 206 of the endoscope 201. A CCU 223 for signal-processing a normal image signal photographed by the 
normal-light camera 213 and a fluorescence image processing apparatus 224 for signal-processing a fluorescence image 
signal photographed by the fluorescence-light camera 214 are connected to a video switcher 226. The video switcher 226 
selectively switches the normal image signal supplied from the CCU 223 and the fluorescence image signal supplied from 
the fluorescence image processing apparatus 224 in accordance with an instruction issued from a foot switch 227 to 
transmit the selected image signal to a monitor 229. 

[0209] 

When the fluorescence light observation is performed with the fluorescence observation apparatus according to this 
example, a guide tube 251 , such as the trachea tube or the trocar, is inserted to a subject area to be observed in the body 
cavity. Then, the insertion portion of the endoscope 201 is inserted into an inner hole of the guide tube 251 so that the 
endoscope 201 is inserted into the body cavity until it reaches the subject area to be observed. When the normal light 
observation is performed, white normal light emitted by normal observation light source apparatus 203 is used to irradiate 
the subject area to be observed through the light guide 204 of the endoscope 201. Then, the normal-light camera 213 
photographs a normal image to generate a normal image video signal. 

[0210] 

When the fluorescence light observation is performed, the subject area to be observed is irradiated with excitation light 
emitted by the laser beam apparatus 202 through the excitation-light guide 252 inserted into the guide tube 251. Then, a 
fluorescence image is photographed by the fluorescence-light camera 214 to generate a fluorescence image video signal. 

[0211] 

The normal image signal and the fluorescence image signal can arbitrarily be switched in accordance with an instruction 
issued from the foot switch 227 and the selected signal is transmitted to the monitor 229 so as to be displayed. 

[0212] 

As described above, this example comprises the excitation light introducing means that is provided individually from the 
light guide of the endoscope. Furthermore, the guide tube connected to the endoscope is provided. Thus, a wide area can 
uniformly be irradiated with excitation light, causing an excellent fluorescence image to be obtained. Therefore, an 
accurate fluorescence light diagnosis can be performed. 

[0213] 

FIG. 25 illustrates an example of the structure of the fluorescence observation apparatus having a parent scope and a 
baby scope as a type of an endoscope in which has a small diameter and which is inserted into the channel of an 
endoscope. 

[0214] 

In the fluorescence observation apparatus of this embodiment, an endoscope 260 for performing the fluorescence 
observation is provided with a parent scope 261 with a bigger diameter and a baby scope 262 with a small diameter which 
is inserted into the channel of the parent scope 261 . 

[0215] 

A parent scope 261 is connected to a normal observation light source apparatus 203 for generating white light from the 
end portion of a light guide located inside a universal cord 263. A normal-light camera 213 is connected to an ocular 
portion 264 placed at the side portion of a handle portion adjacent to the hand of an operator. The normal-light camera 
213 is connected to a video signal processing apparatus (CCU) 223 which is connected to a monitor 265 for displaying a 
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normal endoscope image. Therefore, a normal observation image obtained by the parent scope 261 is displayed on the 
endoscope image monitor 265. 

[0216] 

The baby scope 262 is connected to a laser beam apparatus 202 for generating excitation light at the end portion of a light 
guide passing through a universal cord 266. A fluorescence-light camera 214 as a light-receiving means is connected to 
an ocular portion 267 placed at the side portion of a handle portion adjacent to the hand of an operator. The 
fluorescence-light camera 214 is connected to a fluorescence image processing apparatus 224 which is connected to a 
monitor 268 for displaying a fluorescence image. Therefore, a fluorescence observation image obtained by the baby 
scope 262 is displayed on the fluorescence observation image monitor 268. 

[0217] 

When the observation is performed with the fluorescence observation apparatus, the baby scope 262 is inserted into the 
channel of parent scope 261. Therefore, when the parent scope 261 is inserted into the body cavity, the leading portions 
of the parent scope 261 and the baby scope 262 are guided to a subject area to be observed. The baby scope 262 is 
designed to project from the channel aperture of the parent scope 261 which the opening is located on the other side of 
the baby scope 262 entrance to the parent scope 261 as shown in Fig. 25. 

The parent scope 261 irradiates white light to the subject area and obtains a normal observation image. Then, the 
normal-light camera 21 3 photographs the normal image and the normal image signal from the camera is signal-processed 
by a CCU 223. Thus, the normal image is displayed on the endoscope image monitor 265. 

[0218] 

Excitation light from the baby scope 262 is irradiated to the subject area to be observed and a fluorescence observation 
image is obtained by the baby scope 262. Then, the fluorescence-light camera 214 photographs the fluorescence 
observation image to generate a fluorescence observation image signal and the signal is processed by the fluorescence 
image processing apparatus 224. Thus, the fluorescence observation image is displayed on the fluorescence image 
monitor 268. 

[0219] 

As described above, the parent and the baby scope are used for endoscopy and the baby scope 262 can perform the 
fluorescence. That is, the fluorescence observation and diagnosis can be performed even in a small tubular cavity 
because the baby scope 262 has a small diameter. Thus, by using the baby scope for the fluorescence observation as 
well as the other treatment tools during normal endoscope examination, efficient diagnosis and treatment can be 
performed. 

[0220] 

[Additional Remarks] 
(3-1) 

A fluorescence diagnosing and therapy apparatus comprises: an excitation light source means to generate excitation light 
having the wavelength for generating fluorescence light, a fluorescence light collection means for detecting fluorescence 
light emitted from the subject area in accordance with the excitation light from the excitation light source means, a therapy 
laser beam generating means for generating a therapy laser beam having the energy which is capable of treating a 
diseased area in the subject area, a laser beam guide means to guide the therapy laser beam into the aimed area to be 
treated, a fluorescence light image processing means to generate a fluorescence observation image which is capable of 
distinguishing a healthy area and a diseased area and an area irradiated with the therapy laser beam by the fluorescence 
spectral intensities of the fluorescence image obtained by the fluorescence light collection means. 

[0221] 

According to the structure of this embodiment, excitation tight from the excitation light source means is irradiated to the 
subject area to be observed and a fluorescence image is obtained by the fluorescence light collection means which 
detects fluorescence light emitted from the subject area. The healthy area and the diseased area are distinguished from 
each other by the fluorescence image processing means in accordance with the fluorescence spectral intensities of the 
fluorescence image. 

The therapy laser beam is irradiated to the aimed area by the therapy laser beam generating means and the laser beam 
guide means. According to the fluorescence spectral intensities, the fluorescence observation image is generated for 
distinguishing the healthy area and the diseased area and the area irradiated with the therapy laser beam is generated. 
Thus, the fluorescence diagnosis and treatment can be performed reliably and efficiently in order to discriminate the laser 
treated area of the fluorescence image on the screen. 

Therefore, a diagnosing and therapy apparatus that is capable of performing the reliable detection of the diseased area of 
the fluorescence image and the prompt treatment of the area detected and the comprehension of the accurate condition 
of the treatment can be provided. 

[0222] 
(3-2) 

A fluorescence diagnosing and therapy apparatus comprises: an excitation light source means to generate excitation light 
having the wavelength for generating fluorescence light, a fluorescence light collection means for detecting fluorescence 
light emitted from the subject area in accordance with the excitation light from the excitation light source means, a therapy 
laser beam generating means for generating a therapy laser beam having the energy which is capable of treating a 
diseased area in the subject TISSUE, a laser beam guide means to guide the therapy laser beam into the aimed area to 
be treated, a fluorescence light image processing means to generate a fluorescence observation image which is capable 
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of distinguishing an area irradiated with the therapy laser beam by the fluorescence image obtained by the fluorescence 
light collection means. 

[0223] 
(3-3) 

The fluorescence diagnosing and therapy apparatus described in the additional remark (3-1) is provided with the therapy 
laser beam generating means which generates a therapy laser beam having a wavelength outside the visible region, the 
fluorescence collecting means having an image intensifier to amplify fluorescence light of the subject area to be observed, 
and a filter means to remove the wavelength of the therapy laser beams located in front of the image intensifier and the 
optical path of the image intensifier. 

[0224] 

According to this embodiment, the return light of the therapy laser beam of the laser beam generating means is removed 
by the filter means located in front of the image intensifier of the fluorescence collecting means. On the other hand, by the 
fluorescence collecting means, the fluorescence light obtained by irradiating excitation light to the subject area is guided 
to the image intensifier as to be amplified without the light removed by the filter means. Thus, the influence upon the 
fluorescence image caused by the therapy laser beam can be prevented. Therefore, the fluorescence diagnosis can be 
performed accurately. 

[0225] 
(3-4) 

In the fluorescence diagnosing and therapy apparatus described in the additional remark (3-1) has the fluorescence 
image processing means which controls the emission of the laser beam of the therapy laser beam generating means in 
accordance with the state of the fluorescence image. 

[0226] 

According to this structure, when the fluorescence image processing means confirms that the diseased area in the 
fluorescence image has disappeared by irradiation with the therapy laser beam, the emission of the therapy laser beam of 
the therapy laser beam means is stopped. Thereby, the minimum irradiation with laser beam is performed so that the 
danger of irradiating too much therapy laser beams can be avoided and the treatment by irradiation with laser beams can 
be performed safely. 

[0227] 
(3-5) 

The fluorescence diagnosing and therapy apparatus described in the additional remark (3-1) is provided with a normal 
observation means for generating a normal observation image of the subject area to be observed which is obtained by the 
illumination light for the normal observation and a image switching means to switch between the normal observation 
image from the normal observation means and the fluorescence observation image output from the fluorescence image 
processing means. In this apparatus, the switch of the image switching means is controlled in accordance with the state 
of the laser beam irradiation of the therapy laser beam generating means. 

[0228] 

According to this structure, when the laser beam of the therapy laser beam generating means is irradiated, the image is 
switched to the normal observation image from the normal observation means by the image switching means. Thus, 
when the therapy laser beam is irradiated, the normal observation image is displayed. Therefore, the laser beam 
irradiation can be performed safely. 

[0229] 
(3-6) 

A fluorescence observation apparatus comprises: an excitation light source means to generate excitation light having the 
wavelength for generating fluorescence light, a fluorescence light collection means for detecting fluorescence light emitted 
from the subject area in accordance with the excitation light from the excitation light source means, an infrared-ray source 
means for generating an infrared-ray, an infrared-ray collection means to obtain an infrared-ray image from the subject 
area irradiated with an infrared-ray beam by the infrared-ray source means, and a fluorescence image processing means 
to correct the image signal of the fluorescence observation image obtainable by the fluorescence collection means based 
on the blood volume in the subject area to be observed which is obtained by the infrared-ray collection means. 

[0230] 

According to this structure, the infrared-ray image which indicates the blood volume in the subject area to be observed is 
obtained by the infrared-ray irradiation by the infrared-ray collection means. The fluorescence image processing means 
generates the image signal of the fluorescence image which is corrected according to the image signal of the infrared-ray 
image. Therefore, the fluorescence diagnosis can be performed accurately without the influence of the blood volume in 
the subject area to be observed. 

.[0231] 
(3-7) 

A fluorescence observation apparatus comprises: an excitation light source means to generate excitation light having the 
wavelength for generating fluorescence light, a fluorescence light collection means to detecting fluorescence light emitted 
from the subject area in accordance with the excitation light from the excitation light source means, a light guide means to 
guide excitation light from the excitation light source means to the subject area to be observed, a tubular guide means to 
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provide the light guide means to the leading portion, and an endoscope which is passed through inside of the light guide 
means and which is to obtain the fluorescence image collected by the fluorescence light emitted from the subject area to 
be observed which is irradiated with the excitation light from the excitation light source means. 

[0232] 

According to this structure, excitation light is irradiated to the subject area to be observed by the excitation light source 
means through the light guide means which is located inside of the guide means. The endoscope passing through the 
guide means obtains the fluorescence image by collecting fluorescence emitted from the subject area irradiated with 
excitation light Thus, by providing the excitation light guide means to the guide means which passes through the 
endoscope, a wide area can uniformly be irradiated with excitation light. 
Therefore, an accurate fluorescence light diagnosis can be performed. 
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[0233] 

In order for a fluorescence observation apparatus to stably and accurately diagnose whether an organism's tissue is 
healthy or not, it is important to uniformly irradiate excitation light through an endoscope and like to a subject area to be 
observed and uniformly receive fluorescence light emitting from the organism's tissue. However, when fluorescence 
observation is performed on a subject area to be observed, such as the intestine having a rough surface on the tissue, the 
rough surface of the organism's tissue cannot uniformly be irradiated with excitation light and fluorescence light emitted 
from the organism's tissue cannot uniformly be received. Therefore, the fluorescence observation cannot be performed 
stably and accurately. 

Since an internal organ, such as the liver, having no space therein (hereinafter expressed as the "solid organ") has no 
space between the organism's tissue and the endoscope, the subject area to be observed cannot be observed with 
fluorescence light because fluorescence light generated by the organism's tissue irradiated with excitation light cannot be 
received. 

[0234] 

Accordingly, by providing the components for an endoscope as follows in order to make uniform the irradiation of the 
organism's tissue of the subject area to be observed that has a rough surface or a solid organ and by uniformly receiving 
fluorescence light generated by the organism's tissue, the fluorescence observation apparatus which can stably and 
accurately perform fluorescence observation of a subject area to be observed can be provided. 

[0235] 

With reference to FIG. 26 through FIG. 28, an example of a space forming means of a fluorescence observation 
apparatus is explained. FIG. 26 illustrates the general structure of a fluorescence observation apparatus. FIG. 27 
illustrates a transparent cover serving as a space forming means to be provided in the distal portion of the endoscope of 
the fluorescence observation apparatus. FIG. 28 illustrates the operation of the endoscope having a transparent cover as 
a space forming means which is provided in the distal portion of the endoscope. 

[0236] 

As shown in FIG. 26, the fluorescence observation apparatus 300 is provided with an optical endoscope 310 (hereafter 
abbreviated to an endoscope) in which an observation optical system 312 and an illumination light optical system 313 in 
the insertion portion 311 is arranged, a light source apparatus 320 to supply illumination light to the endoscope 310, and 
an image detecting apparatus330 to photographing an irradiated area by the illumination light. 

[0237] 

The light source apparatus 320 is provided with a normal observation light source apparatus 322 having a xenon lamp 
321 to provide illumination light for normal observation to the illumination light optical system 313 in the endoscope 310, 
and a fluorescence observation light source apparatus 323 to supply He-Cd laser beam, etc. 

[0238] 

Illumination light irradiated by the normal observation light source apparatus 322 is passed through a optical lens 324a of 
a light source adapter 325 which is adjacent to the light source apparatus 322 through a relay lens 321a and reflected by 
the reflecting mirror 326. Then, the illumination light collected by the optical lens 324c is projected to the end surface of a 
light guide 316 inside of a universal cord 315 which is extending from the side of a handle portion 314 of the endoscope. 
The illumination light is irradiated from the illumination light optical system 313 which is guided to the leading portion of the 
light guide 316. 

[0239] 

Laser beams generated by the fluorescence observation light source apparatus 323 attached to the light source adapter 
325 is passed through a optical lens 324b of the light source adapter 325 through a light guide cable 323a. Thejaser 
beam collected by a optical lens 324c and projected on the end surface of the light guide 316 which is extending* from the 
endoscope 310 and guided to the leading portion of the light guide 316. Then, the laser beam is irradiated from the 
illumination light optical system 313. 

[0240] 

The universal cord 315 extending form the side portion of a handle portion of the endoscope 310 is freely detachably 
connected to the light source adapter 325 through a connector 31 5a. An illumination light switching apparatus 328 
controls the angle of the reflecting mirror 326, operated by a light source driver 327, to the position designated by a 
continuous line or a dashed line shown in FIG. 26 so as to collect illumination light from the normal observation light 
source 322, supplied by the light source adapter 325, and laser beams from the fluorescence observation light source 
323, supplied by the fluorescence observation light source 323, on the end surface of the light guide through the optical 
lens 324c. 

[0241] 

That is, when the reflecting mirror 326 is positioned by the light source driver 327 to the location indicated by the solid line 
in the drawing, normal illumination light is focused on the rear end surface of the light guide and irradiated by the 
illumination light optical system 313. When the reflecting mirror 326 is positioned as a dashed line in the drawing, the 
laser beam for fluorescence observation by the fluorescence observation light source apparatus 323 is focused on the 
rear end surface of the light guide and irradiated by the illumination light optical system 313. 

[0242] 
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In order to uniformly irradiate excitation light, which is passed through the illumination light optical system 313 of the 
endoscope 310, to the organism's tissue and uniformly receive fluorescence light, which is emitted from the organism's 
tissue irradiated with excitation light by the observation optical system 312 of the endoscope 310, a transparent cover 
370 with a cylindrical shape serving as the space forming means is, as shown in FIG. 27, attached to the leading portion 
of the insertion portion of the endoscope 310 and has a space portion 373 for forming a space between the distal portion 
of the endoscope 310 having the illumination light optical system 313 and the observation optical system 312 and the 
subject area to be observed. 

The transparent cover 370 is made of, for example, sapphire glass, quartz glass, optical material such as BK-7 or 
transparent resin such as methacrylic resin or polycarbonate resin that has excellent transmissivity with respect to 
excitation light and fluorescence light. 

[0243] 

In order to protect the subject area to be observed from damage when the endoscope 310 having the transparent cover 
370 is inserted/removed to and from the body cavity, a semi-spherical portion 371 is formed in the insertion portion of the 
transparent cover 370, the leading portion of the insertion portion is formed into a substantially semi-spherical shape or a 
semi-spherical portion 371 is formed at the side end of an opening 372 adjacent to the hand of an operator. In place of the 
semi-spherical portion 371 , an inclined portion (not shown) may be formed. 

[0244] 

As shown in FIG. 26, the ocular portion placed at the rear end of the image guide 317 extending from the observation 
optical system 312 of the endoscope 310 is connected to the image detecting apparatus330 comprising two cameras 
which are a normal observation camera 332 and a fluorescence observation camera 333 attached to the image detecting 
adapter 331. 

[0245] 

The image detecting apparatus 330, to which the normal observation camera 332 and the fluorescence observation 
camera 333 are connected, are fixed to the image detecting adapter 331 which is firmly connected to the ocular portion. 
The normal observation camera 332 contains an image-formation optical system 332a to photograph a subject area to be 
observed which is irradiated with a normal light by the normal observation light source apparatus 322 and a CCD 332b for 
normal observation, in the fluorescence observation camera 333, a rotation filter 333a to photograph the subject area 
irradiated with the laser beam from the fluorescence observation light source apparatus 332, a drive motor 333b to rotate 
the rotation filter 333a, a image formation optical system 333c to project an observation image of the subject area, an 
image intensifier (hereafter abbreviated to 333d to amplify weak fluorescence image and CCD 333e'for fluorescence 
observation are placed. 

[0246] 

In the image detecting adapter 331, an image switching apparatus 334 is provided to switch between a normal 
observation image and a fluorescence observation image of the subject area transmitted to the ocular portion 318 so that 
each image is respectively guided to the normal observation camera 332 or the fluorescence observation camera 333. 

[0247] 

The image switching apparatus 334 comprises a driver 334a for photographing and a reflecting mirror 334b which is 
operated by the driver 334a. When normal light is irradiated from the illumination light optical system 313, the subject 
image is guided to the normal observation camera 332 by switching the reflecting mirror 334b operated by the 
photographing driver 334a to the position designated as the continuous line in the drawing. When fluorescence 
observation laser beam is irradiated from the illumination light optical system 313, the subject image is guided to the 
fluorescence observation camera 333 by switching the reflecting mirror 325 operated by the driver 334a to the position 
designated as the dashed line in the drawing. 

[0248] 

The subject image guided to the normal observation camera 332 is captured by the normal observation CCD 332b. The 
electrical signal of the subject image is transmitted to the video processor 340 connected to the normal observation 
camera 332 and converted into the image signal. The subject image guided to the fluorescence observation camera 333 
is captured by the fluorescence CCD 333e, and the electrical signal of the subject image is transmitted to the image 
processing apparatus 351 of the fluorescence image processing apparatus 350 which is connected to the fluorescence 
observation camera 333 and converted into the image signal. The image signals converted in the image processing 
apparatus 351 and the video processor 340 go through a video switch unit 361 so that a normal image or a fluorescence 
image is selected to be displayed on a monitor 365 which is connected to a synchronous-control apparatus 360. 

[0249] 

The timing controller 362 provided in the synchronous-control apparatus 360 synchronously controls the illumination light 
switching apparatus 328, the image switching apparatus 334, and the video switch unit 361. 

[0250] 

A transfer switch such as a foot switch or a hand switch is shown in a reference numeral 369 and is connected to the 
timing controller 362 of the synchronous-control apparatus 360. The transfer switch 369 is connected to the driver 327 of 
the light source apparatus 320 and the driver 334a of the imaging apparatus 330 so that the reflecting mirror 326 of the 
illumination light switching apparatus 328 and the reflecting mirror 334b of the image switching apparatus 334 and the 
video switch unit 361 can be switched between a state of the normal observation or the fluorescence observation. 
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[0251] 

The rotation filter 333a arranged in the fluorescence observation camera 333 is provided with a first filter for 480- 420nm 
wavelength bands and a second filter for the wavelength band over 630nm. When a fluorescence image is observed by a 
He-Cd laser beam which irradiates 442nm wavelength violet light the auto-fluorescence light emitted which is longer than 
the violet beam wavelength 442nm and the fluorescence image is captured by sequentially photographing by the first filter 
and the second filter of the rotation filter 333a in the fluorescence observation camera 333. 

[0252] 

The operation of the fluorescence observation apparatus 300 structured as mentioned above will be explained. When a 
subject area 381 of an organism's tissue having a rough surface is observed, the endoscope 310 is inserted into a 
position near the subject area to be observed in the body cavity in the foregoing normal observation state. At this time, 
the endoscope 310 can be easily inserted into the subject area to be observed as a result of the semispherical portion 371 
formed in the leading portion of the transparent cover 370 without damage to the tissue. 

[0253] 

Then, the leading surface of the transparent cover 370 attached to the leading portion of the insertion portion of the 
endoscope as shown in FIG. 28 is brought into contact with the organism's tissue 380. Since the semi-spherical portion 
371 is formed in the leading portion of the transparent cover 370, the contact with the organism's tissue 380 can be 
established without damage to the tissue. Therefore, the leading portion of the endoscope 30 can be brought to an 
optimum position with respect to a subject area 381 of the organism's tissue 380 having a rough surface. 

[0254] 

In the foregoing state, the reflecting mirror 326 of the illumination light switching apparatus 328 built in the light source 
adapter 325, the reflecting mirror 334b of the image switching apparatus 334 and the video switch circuit 361 are switched 
to the fluorescence observation side so that a He-Cd laser bean for excitation light is emitted by the fluorescence 
observation light source apparatus 323. Thus, excitation light passes through the illumination light optical system 313, the 
transparent cover 370, and the space portion 373 so that an area near the subject area to be observed is irradiated. The 
organism's tissue 380 emits fluorescence light. Fluorescence light generated by the organism's tissue 380 passes through 
the transparent cover 370 and the space portion 373 so as to be received by the observation optical system 312. Thus, a 
fluorescence image is displayed on the monitor. 

[0255] 

Since the subject area emits different spectral intensities of auto fluorescence light depending on the healthy area and the 
diseased area, the state of disease can be diagnosed by the different spectral intensities. 

[0256] 

By attaching the transparent cover having the space portion as the space forming means to the distal portion of the 
endoscope as described above, the transparent cover can be brought into contact with a position near the subject area to 
be observed that has a rough surface. Thus, the area adjacent to the subject area to be observed can be irradiated 
uniformly with excitation light Furthermore, a fluorescence image obtained from excitation light can stably be observed. 
Since the gap between the leading surface of the endoscope and the subject area to be observed can be maintained at a 
predetermined.distance because of the space portion of the transparent cover, fluorescence light generated by the subject 
area to be observed can be uniformly received. Thus, the fluorescence observation of the subject area to be observed 
which has a rough surface can be stably and accurately performed. 

[0257] 

The endoscope, to which the transparent cover is attached, is not limited to a direct-view-type endoscope having the 
observation optical system and the illumination optical system on the leading surface thereof. The endoscope may be an 
electronic endoscope, a side-view-type endoscope 310a arranged as shown in FIG. 29 or a front diagonal-view-type 
endoscope 310b having the structure as shown in FIG. 30. Each of the side-view-type endoscope 310a and the front 
diagonal-view-type endoscope 310b has a transparent cover 385 having a leading surface formed into a semi-spherical 
shape. 

As shown in FIG. 31, the side surface of the transparent cover 385 is brought into contact with the organism's tissue 380 
having a rough surface to observe a subject area 381 to be observed so that the fluorescence observation is performed 
stably and accurately. 

[0258] 

The space forming means to be attached to the side-view-type endoscope 310a and the front diagonal-view-type 
endoscope 310b is not limited to the transparent cover 385. A transparent cover 386 may be employed which is made of a 
tubular transparent member having two opening ends as shown in FIG. 32. By bringing the side surface of the transparent 
cover 386 to the subject area to be observed to perform the fluorescence observation, the fluorescence observation of the 
organism's tissue having a rough surface can be stably and accurately performed. 

[0259] 

As shown in FIGS. 33 and 34, a transparent cover 387 or 388 having a sharpened leading portion may be attached to the 
distal portion of the side-view-type endoscope 310a or the front diagonal-view-type endoscope 310b as shown in FIG. 35. 
By inserting the leading portion of the transparent cover 387 or 388 into a solid internal organ 380, a space portion 373 
can be formed between the subject area 381 to be observed in the internal organ and the leading surface of the 
endoscope. As a result, the solid internal organ 380 can be irradiated with excitation light Furthermore, fluorescence light 
can be received, and accordingly the fluorescence observation can stably and accurately be performed. 
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[0260] 

FIG. 36 and FIG. 37 illustrates another example of the space forming means. FIG. 36 illustrates a state where an 
observation is being performed with a straight-type endoscope having a balloon as a space forming means. FIG. 37 
illustrates a state where an observation is being performed with a diagonal-view type endoscope having the balloon as a 
space forming means. 

[0261] 

As shown in FIG. 36, this embodiment has an arrangement in which a transparent balloon 390 made of synthetic rubber 
having excellent transmissivity with respect to excitation light and fluorescence light is attached to the distal portion of the 
endoscope 30. Reference numeral 391 represents a thread-wound bonding portion for connecting the transparent balloon 
390 to the distal portion of the endoscope. 

[0262] 

The transparent balloon 390 is, in a normal state, positioned at the distal portion of the endoscope as designated by a 
dashed line shown in FIG. 65. Therefore, when the endoscope 30 is inserted into the body cavity, the fluorescence 
endoscope apparatus is brought to a normal observation state and the endoscope 310 can be inserted into the position 
near the subject area to be observed. When the distal portion of the endoscope 310 reaches the position near the subject 
area to be observed, a fluid, such as water or air, is injected into the transparent balloon 390 through a channel (not 
shown) formed in the endoscope 310 to expand the transparent balloon 390 as designated by a continuous line shown in 
FIG. 65. Thus, a portion of the transparent balloon 390 is brought into contact with the organism's tissue 380 including the 
subject area 381 to be observed. 

The other structures and operations of the fluorescence observation apparatus 300 are the same as those of the 
embodiment mentioned as above and the same elements are given the same reference numerals and their descriptions 
are omitted. 

[0263] 

In the foregoing state, the reflecting mirror 326 of the illumination light switching apparatus 328, the reflecting mirror 334b 
of the image switching apparatus 334 and the video switch circuit 361 are switched to the fluorescence observation side 
to emit a He-Cd laser for excitation light from the fluorescence observation light source apparatus 323. Thus, excitation 
light is allowed to pass through the illumination light optical system 313, the space portion 392, and the transparent 
balloon 390. As a result, the portion adjacent to the subject area to be observed is irradiated with excitation light. As a 
result, the subject area to be observed generates fluorescence light. Fluorescence light generated by the subject area to 
be observed is received by the observation optical system 312 through the transparent balloon 390 and the space portion 
392. As a result, a fluorescence image is displayed on the monitor. Since the subject area emits different spectral 
intensities of auto fluorescence light depending on the healthy area and the diseased area, the state of disease can be 
diagnosed by the different spectral intensities. 

[0264] 

Since the transparent balloon for forming the expandable space portion serving as a space forming means is attached to 
the distal portion of the endoscope as described above, a portion of the transparent balloon is brought into contact with 
the subject area to be observed and the portion in the vicinity of the subject area to be observed can be irradiated with 
excitation light. Since the distance of the gap from the leading surface of the endoscope to the subject area to be 
observed is maintained at a constant distance, fluorescence light generated by the subject area to be observed can be 
received uniformly. Thus, the fluorescence observation of a subject area to be observed that has a rough surface can be 
performed stably and accurately. 

[0265] 

By attaching the transparent balloon 390 to the front diagonal-view-type endoscope 310b as shown in FIG. 37, it can 
easily be inserted to reach a position near the subject area to be observed in the tubular cavity. Furthermore, a portion of 
the transparent balloon 390 is brought into contact with the organism's tissue 380 including the subject area 381 to be 
observed by expanding the transparent balloon 390. Thus, the fluorescence observation can easily be performed. By 
expanding the transparent balloon 390 in the tubular cavity, the organism's tissue 380 is pressed and thus the quantity of 
the bloodstream is reduced. Therefore, fluorescence observation can be performed while preventing the influence of the 
bloodstream. 

[0266] 

[Additional Remarks] 
(4-1) 

A fluorescence observation apparatus, which can perform the fluorescence observation on a subject area to be observed 
by obtaining a fluorescence light emitted from a subject area irradiated with excitation light from an illumination light 
optical system of an endoscope capable of the normal observation and by photographing the fluorescence light by a 
fluorescence observation imaging apparatus connected to an observation optical system of the endoscope in order to 
diagnose degeneration of tissues of the organism or a state of the disease such as a cancer, is provided with a space 
forming means. The space forming means is made of optical materials for transmitting the excitation light and the 
fluorescence light and attached to the distal portion of the endoscope. When the space forming means contacts a 
subject area or punctures an organ, cavity is formed between the subject area to be observed and the distal portion of the 
endoscope. 

[0267] 
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According to the structure of the fluorescence observation apparatus described above, the space forming means Is 
brought into contact with the subject area to be observed and the subject area to be observed can be irradiated uniformly 
with excitation light through the space formed by the space forming means, and also, fluorescence light generated by the 
subject area to be observed can be received uniformly. Thus, since excitation light can be uniformly irradiated to 
organism's tissues such as a subject area having a rough surface or a subject area in a solid organ and fluorescence light 
emitted from the subject area can uniformly be received, the fluorescence observation can be performed stably and 
accurately. 

[0268] 
(4-2) 

In the fluorescence observation apparatus described in the additional remark (4-1), the space forming means, which is 
attached to the distal part of the endoscope, is a transparent balloon for transmitting excitation light and fluorescence light 

[0269] 

According to the fluorescence observation apparatus in this embodiment, excitation light can be irradiated uniformly and 
fluorescence light can be received uniformly by expanding the transparent balloon so that the transparent balloon is 
brought into contact with the subject area. 

Thus, the organism's tissue such as a subject area having a rough surface or a subject area in a solid organ can be 
uniformly irradiated with excitation light Also, the fluorescence light having less influence of the bloodstream can be 
uniformly received since the quantity of the blood stream is reduced by pressing the organism's tissue. Therefore, the 
fluorescence observation can be performed stably and accurately. 
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[0270] 

Next, three examples of a fluorescence endoscope apparatus with which a fluorescence image suitable to perform a 
diagnosis can be obtained regardless of the distance to organism's tissues will be described with reference to FIGS. 38 to 
45. First, the background of these examples will be explained. 

[0271] 

The conventional fluorescence observation light source apparatus always emits excitation light in a predetermined 
quantity so that the subject area to be observed is irradiated with excitation light. Therefore, fluorescence light in an 
adequate quantity cannot sometimes be obtained depending upon the state of the subject area to be observed or the 
distance to the position of the subject area, thus resulting in that a satisfactory fluorescence image cannot sometimes be 
obtained. 

[0272] 

FIG. 38(a) shows a case where the positional relationship between the light emission terminal for excitation light and the 
subject area to be observed is adequate. In this case, the intensity of fluorescence light is as shown in FIG. 38(c) such 
that a normal area has a characteristic as designated by a continuous line and a diseased area has a characteristic as 
designated by a dashed line having alternating long and two short dashes. 

[0273] 

At this time, excitation light is, as shown in FIG. 38(a), guided by the light guide 492 included in the endoscope 491 so as 
to be irradiated through a lens via the leading surface of the light guide 492 toward a subject area 493 to be observed. 

[0274] 

Fluorescence light emitted by tissue in the subject area 493 to be observed, which has been excited by excitation light, is 
projected on the leading surface of the image guide 495. If the light emission end for excitation light and the subject area 
to be observed approach excessively closely as shown in FIG. 38(b), the healthy area has the characteristic as 
designated by a dashed line and the diseased area has the characteristics as designated by a dashed line having 
alternate long and short dashes as shown in FIG. 38(c). A part of the intensity of fluorescence light saturates. Since the 
area is judged whether it is normal or diseased in accordance with the incorrect information of the fluorescence intensity 
characteristic, the possibility of an erroneous diagnosis is raised. 

[0275] 

That is, when a ratio of fluorescence light of a healthy area is calculated, if the intensity of fluorescence light is saturated 
as an example shown as the dashed line, the intensity of fluorescence light at the wavelength of Xi is relatively weakened 
due to the saturation so that the difference from the intensity of fluorescence light at the wavelength X 2 is undesirably 
reduced. Therefore, if a diagnosis as either "healthy" or "diseased" is performed in accordance with the ratio, a healthy 
area may incorrectly judged as "diseased". 

[0276] 

Even when the appropriate quantity of excitation light is always irradiated depending on the state of a subject area to be 
observed which is disclosed in Japanese Patent Application No. 5-304428, it is unknown whether or not the intensity of 
the fluorescence light is adequate quantity. 

[0277] 

In addition, when a surgery is performed, an endoscope and other medical tools are inserted into a body cavity by making 
several holes to a body surface. It is considerable to improve the operation ability of an operator by providing a 
stereoscopic view. However, the similar problem mentioned above may occur in the case of fluorescence observation. 

[0278] 

Since several medical tools, apparatuses, operators, and assistants are surrounding the operating table during the 
surgery, respectively providing a monitor for a normal observation image and a fluorescence image can reduce the 
operation ability. 

[0279] 

When several operators perform a surgery, there is often a problem that the monitor can be difficult to be observed by 
some operators although it is easy to see for certain operators. Therefore, it is desired to provide an apparatus to improve 
the foregoing problems. 

[0280] 

The following three examples are intended to provide a fluorescence observation endoscope apparatus with which a 
fluorescence image suitable to perform a diagnosis can be obtained regardless of the distance. Another intention is to 
provide a fluorescence observation endoscope apparatus which operators and assistants can always observe a normal 
image and a fluorescence image regardless of the position or posture of each operator and assistant. 

[0281] 

Hereafter, with reference to drawings, examples and modifications of the fluorescence observation endoscope apparatus, 
which is capable of obtaining a suitable fluorescence image for diagnosis regardless of the distance, will be described. 



[0282] 
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According to this embodiment, the fluorescence endoscope apparatus 400, as shown in FIG. 39, comprises: an 
endoscope 401 which is inserted into a body cavity to obtain a normal image and a fluorescence light image of a subject 
area to be observed; a normal observation light source apparatus 403 for supplying normal light to the endoscope 401 
through an introduced-light switching apparatus (a first adapter) 402; a fluorescence observation light source apparatus (a 
laser beam apparatus) 404 for supplying the laser (an excimer laser, a krypton laser, a He-Cd laser, a dye laser) of 
excitation light X<, (which is, for example 350nm - 500nm); a normal-light camera 406 for photographing a normal image, 
which is generated by normal light from a lamp 403a of the normal observation light source apparatus 403, obtained by 
the endoscope 401 through a camera switch unit (a second adapter) 405; a fluorescence-light camera 407 for 
photographing a fluorescence image, which is generated by excitation light A© from the laser beam apparatus 404, 
obtained by the endoscope 401 through the second adapter 405; a camera control unit (CCU) 408 for forming the video 
signal of the image captured by the normaWight camera 406 into a normal image signal; a fluorescence image processing 
apparatus 409 for forming the video signal of the image captured by the fluorescence-light camera 407 into a fluorescence 
image signal; an image display control unit 410 that receives signals supplied by the CCU 408 and the fluorescence 
image processing apparatus 409 to control image display; a head mount display (hereinafter abbreviated to a "HMD") 41 1 
and a monitor 412 on which a normal image and a fluorescence image are displayed by the image display control unit 
410; a foot switch 426 for performing an operation of controlling the image display control unit 410; an I.I. control means 
427 for controlling the light amplification gain of an image intensifier (hereinafter abbreviated to an "I.I.") 422 in the 
fluorescence-light camera 407 in response to an output signal from the fluorescence image processing apparatus 409; 
and an alarm means 428 for issuing an alarm depending upon the state of output from the I.I. control means 427. 

[0283] 

The endoscope 401 has an elongated insertion portion 401a serving as a probe that can be inserted into the body cavity 
or the like, a control portion 401b provided for the insertion portion 401a at a position adjacent to the hand of an operator, 
an ocular portion 401c placed at the rear end of the control portion 401b and a light guide cable 401 d outwardly extending 
from the control portion 401b. 

[0284] 

A light guide 415 comprising a flexible fiber bundle for transmitting light is inserted into the insertion portion 401a. A light 
guide connector 401 e at an end of the light guide cable 401 d adjacent to the hand of the operator is detachably connected 
to a light emission portion 402a of the introduced-light switching apparatus (the first adapter) 402. 

[0285] 

A light emission portion 403b of the normal observation light source apparatus 403 and a light emission portion 404a of 
the fluorescence observation light source apparatus 404 are detachably connected to corresponding first and second light 
receiving portions of the introduced-light switching apparatus 402. 

[0286] 

In the introduced-light switching apparatus 402, the driver 413 operates the movable mirror 414 so that switching between 
normal light emitted by the lamp 403a of the normal observation light source apparatus 403 and excitation light X© emitted 
by the fluorescence observation light source apparatus 404 is performed so as to be introduced into the light guide 415 of 
the endoscope 401. 

[0287] 

In a case where the movable mirror 414 is placed at a position designated by a continuous line shown in FIG. 39, normal 
light emitted by the lamp 403a is allowed to pass through a lens adjacent to the light emission portion 403b, is reflected by 
the movable mirror 414 and is then allowed to pass through a lens 402b adjacent to the light emission portion 402a so as 
to be introduced into the light guide 415. At this time, excitation light emitted by the fluorescence observation light source 
apparatus 404 is shielded by the movable mirror 414. 

[0288] 

When the movable mirror 414 is placed at the position designated by the dashed line, excitation light emitted by the 
fluorescence observation light source apparatus 404 is allowed to pass through a light conductive member 404b such as 
a fiber, and introduced into the introduced-light switching apparatus 402 through the second light receiving portion. Thus, 
the excitation light Xo is introduced into the light guide 415 through the lens 402b in such a manner that it is not shielded 
by the movable mirror 414. At this time, normal light emitted by the lamp 403a is shielded by the movable mirror 414. 

[0289] 

The light guide 415 transmits light which has passed through the light through the introduced-light switching apparatus 
402 to the leading surface of the insertion portion 401a of the endoscope 401 and irradiates the light, through a lens, to 
the subject area to be observed. An image (a normal image or a fluorescence light image) from the return light of the 
subject area is formed on the leading portion of the image guide 416 through an objective lens 417 placed at the end of 
the insertion portion 401a. The image Is transmitted through the image guide 416, which is inserted in the endoscope 
401, as an image transmitting means until it reaches the ocular portion 401c of the endoscope 401. 

[0290] 

The camera switch unit 405 is detachably connected to the ocular portion 401c. The camera switch unit 405 causes the 
driver 418 to operate the movable mirror 419 to introduce the normal image and the fluorescence image into the normal- 
light camera 406 when the movable mirror 419 is placed at the position designated by the continuous line and into the 
fluorescence-light camera 407 when the movable mirror 419 is placed at the position designated by the dashed line. 
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[0291] 

The movable mirrors 414 and 419 are synchronously operated by the drivers 413 and 418 such that, when either of them 
is located at the position designated by the continuous line the other one is located at the position designated by the 
continuous line. If either of the movable mirrors 414 and 41 9 is located at the position designated by the dashed line, the 
other one is located to the position designated by the dashed line. 

[0292] 

If the movable mirrors 414 and 419 are located at the positions designated by the continuous line, light reflected by the 
subject area to be observed that is irradiated with normal light is allowed to pass through an observation optical system 
(that is, an objective lens 417, an image guide 416 and an ocular lens) of the endoscope 401 , and is introduced into the 
camera switch unit 405. 

[0293] 

Then, light is allowed to pass through a lens 405a facing the ocular lens, the movable mirror 419, a lens located on the 
optical path changed by the movable mirror 419, and a lens 406a in the normal-light camera 406 so that a normal image 
is formed on a CCD 420. A photographic signal of the normal image captured by the CCD 420 included in the normal-light 
camera 406 is transmitted to the CCU 408. 

[0294] 

If the movable mirrors 414 and 419 are located at positions each of which is designated by the dashed line, excitation light 
Xo emitted by the fluorescence observation light source apparatus 404 is transmitted through the light guide 415. Thus, the 
subject area to be observed is irradiated with excitation light Xo to excite fluorescence light which is then transmitted 
through the image guide 416 in the endoscope 401 so as to be introduced into the camera switch unit 405. 

[0295] 

The introduced fluorescence image is allowed to pass through the lens 405a, a lens 405b facing the lens 405a, a lens 
407a located on an optical path in the fluorescence-light camera 407 at a position facing the lens 405b and a rotative filter 

421. Then, the fluorescence image is optically amplified by the I.I. 422, which enables sensitive image capture to be 
performed, before it is captured by the CCD 423. The fluorescence image captured by the CCD 423 is transmitted to the 
fluorescence image processing apparatus 409. 

[0296] 

FIG. 38(c) shows the fluorescence characteristics when a subject area to be observed is irradiated with excitation light Xo. 
Fluorescence light from tissue obtainable due to irradiation with excitation light Xo having a wavelength of 442nm is 
intense in a healthy area and is weak in a diseased area in a short wavelength region thereof as compared with the 
intensity of the healthy area. That is, the ratio of the intensities of fluorescence light having the wavelengths Xi and X 2 
becomes different between a healthy area and a diseased area. Therefore, the ratio of the image areas having the 
wavelengths Xi and X 2 is obtained to distinguish "diseased" and "healthy". Therefore, the two band-pass filters provided 
for the rotation filter 421 are used to separate the Xi and X 2 fluorescence images so as to be captured by the CCD 423. 

[0297] 

Referring to FIG. 39, the movable mirrors 414 and 419 are synchronized by the timing controller 425 and operated by the 
drivers 413 and 418. The timing rotation of a motor 424 for rotating the rotation filter 421 is also controlled by the timing 
controller 425. 

[0298] 

The image display control unit 410 is, as well as by the foot switch 426, able to perform switching between a normal 
image and a fluorescence image to be displayed on the monitor 412 and the HMD 41 1 which is fitted to the head of an 
operator and which serves as a display unit of a type fitted to an operator. The HMD 41 1 comprises a light crystal display 
device and also having a see-through function. That is, the display device permits light transmission. Therefore, the 
operator is able to observe the normal image or the fluorescence image on the display in front of the eyes and also able to 
look an area which is being operated, for example, adjacent to the hand of the operator when the operator looks the area 
(that is, the operator sees through the liquid crystal display device). 

[0299] 

The operation of the fluorescence endoscope apparatus 400 will now be described. The I.I. control means 427 receives 
the signal having the wavelength of Xi, the fluorescence intensity of which is intense, from the fluorescence image 
processing apparatus 409. Then, a limit value, which is somewhat weaker than a predetermined saturated intensity, and 
the fluorescence intensity of the light having the wavelength of Xi and X 2 are subjected to a comparison. If the difference is 
too large, the I.I. control means 427 transmits control voltage to enlarge the gain of the I.I. control means 427 to reduce 
the difference. 

[0300] 

That is, the output from the I.I. control means 427 is used to control the control voltage that controls the gain of the I.I. 

422. Thus, a result as if the waveform of an output signal from the CCD 423 is subjected to AGC can be obtained. Thus, a 
high waveform level can be realized while preventing saturation of the characteristics of the intensity of fluorescence light. 

[0301] 
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By directly detecting the intensity of fluorescence light and by obtaining intense fluorescence light without the saturation 
as described above, an accurate ratio of the intensities of the fluorescence light having wavelengths and X 2 can always 
be obtained. By displaying the fluorescence image (in a pseudo-color display manner) of the subject area to be observed 
and the normal image on the monitor 412 in accordance with the ratio of the intensities of fluorescence light having the 
wavelengths Xi and a discrimination can be performed as to whether the subject area to be observed is healthy or 
diseased. 

[0302] 

As an alternative to this, the fluorescence image may be displayed for the right eye of the operator and the normal image 
may be displayed for the left eye. The fluorescence image and the normal image may be superimposed so as to be 
displayed on the HMD 411. Although the gain of the I.I. 422 is, in this embodiment, controlled in accordance with the 
intensity of the fluorescence light having the wavelength Xi, another method may be performed in which a peak value of 
the intensity of fluorescence light is detected and the gain of the 1.1. 422 is controlled in such a manner that the peak value 
does not exceed the limit value. 

[0303] 

In addition, an average value of the fluorescence intensities may be used. When the wavelength Xi is used, it may be in a 
narrow spectrum or in a certain band. As an alternative to control the gain of the I.I. 422, a diaphragm mechanism may be 
placed in front of the I.I. 422 so that the intensity of fluorescence light that passes through the diaphragm is controlled by 
the diaphragm effect of the diaphragm mechanism. 

[0304] 

If the fluorescence intensity is less than a predetermined level in a case where the gain of the I.I. 422 has been increased 
to a maximum value, a diagnosis with the signal level raises a possibility of an erroneous determination or an unreliable 
determination. In the foregoing case, the alarm means 428 or a notification means is activated to notify this fact to the 
operator. Thus, the operator brings the emission terminal to approach the subject area to be observed when the 
fluorescence image is obtained. As a result, the S/N ratio can be increased and a fluorescence image can be obtained 
with which a discrimination whether the subject area to be observed is a diseased area or a healthy area can be 
performed. 

[0305] 

If the fluorescence intensity does not partially reach a predetermined level, this fact may be informed by the alarm means 
428. If a range irradiated with excitation tight is only a part of the range observed by the observation system in a case 
where the distance is set to a distance less than that set in the case shown in FIG. 38(b), the detected fluorescence image 
partially has a high fluorescence intensity. However, the residual region includes an area in which substantially no 
fluorescence intensity can be detected. 

[0306] 

The foregoing state can be discriminated or identified by examining the distribution of fluorescence intensities in the 
periphery of the fluorescence image obtained by, for example, the CCD 423 with respect to an output signal from the CCD 
423 (by the fluorescence image processing apparatus 409). Also in this case, the alarm means 428 may be used to issue 
an alarm (for example, a fact that only a part of the fluorescence image can be observed or that the distance must be 
lengthened). 

[0307] 

As the alarm means, any of feedback by means of, for example, sound (buzzer permitted), turning of a lamp, vibrations of 
the control portion, display on the monitor 412 and the like may be employed. The HMD 41 1 may have a line-of-sight 
detection means to perform switching between the fluorescence image and the normal image by changing the line of sight 
at the time of observation. 

[0308] 

The fluorescence endoscope apparatus 400 enables the following effects to be obtained. By directly detecting the 
fluorescence intensity to control the gain of the I.I. 422, an optimum ratio of fluorescence intensities can always be 
obtained and an accurate diagnosis can be performed regardless of the state of the subject area to be observed. If an 
image is observed by enlarging the magnification, for example, as shown in FIG. 38(b), control is performed in such a 
manner that the gain of the I.I. 422 is reduced to prevent saturation. Therefore, an accurate diagnosis can be performed. 

[0309] 

By performing the control with the wavelength Xi for obtaining the ratio, the saturation of the obtained ratio can assuredly 
be prevented. Furthermore, an excellent fluorescence image can be obtained without deterioration in the S/N ratio. Since 
the image is displayed on the HMD 411, the fluorescence image and the normal image can always be observed even rf 
the operator changes the posture thereof. Thus, the probability of missing a diseased area can be reduced. 

[0310] 

If a plurality of HMDs 41 1 are provided, a plurality of operators are enabled to obtain an excellent image, if necessary. 
That is, all operators are always able to obtain an excellent image regardless of the attitudes or positions even if they are 
changed. 

[0311] 
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In a case where assistant operators are present, installation of the HMD 41 1 to each assistant enables all operators and 
assistants to always observe an excellent image. By using the see-through function of the HMD 41 1 , the endoscope and 
the therapy tool can easily be handled and thus the number of operators can be reduced. 

[0312] 

Another structure may be employed in which a wireless video signal transmitting portion is provided for the output portion 
of the image display control unit 410. Furthermore, a video signal receiving portion, a video signal reproducing circuit and 
a power source are provided for the HMD 41 1 to enable the person who has the HMD 41 1 to observe the normal image or 
the fluorescence image in a wireless manner. Since the necessity of connecting the image display control unit 410 and 
the cord to each other can be eliminated in the foregoing case, the operation ability or the working efficiency can be 
improved. 

[0313] 

Although omitted in FIG. 39, a channel, through which a therapy tool can be inserted, may be formed in the endoscope 
401 to enable a therapy operation or the like to be performed by using the therapy tool allowed to pass through the 
channel. Thus, an operator can perform a therapy operation or the like using the therapy tool while observing a 
fluorescence image. 

[0314] 

Referring to FIG. 40, the structure of an image display control system according to a modification of the foregoing 
embodiment will now be described. As shown in FIG. 32, output signals from the CCU 408 and the fluorescence image 
processing apparatus 409 are supplied to an image switching means 466 and an image synthesizing apparatus 467. 

[0315] 

The image synthesizing apparatus 467, for example, superimposes the supplied two signals to form one synthesized 
image to transmit this to the image switching means 466. A selection switch 468 is connected to the image switching 
means 466 so that the operation of the selection switch 468 enables the image to be transmitted to the image display 
means to be switched or a display mode to be selected and set. The other structures are the same as those shown in 
FIG. 39. 

[0316] 

In this modification, the operation of the selection switch 468 enables an output to be made such that, for example, the 
right-eye portion of the HMD 41 1 displays the fluorescence image and the left-eye portion displays the normal image. An 
output image from the image synthesizing apparatus 467 may be transmitted to the HMD 41 1. 

[0317] 

A switching control to transmit the normal image or the fluorescence image to the monitor 412 may be performed. The 
other operations and effects are the same as those shown in FIG. 39. 

[0318] 

Referring to FIG. 41, another modification of the fluorescence observation endoscope apparatus 440 will now be 
described which is capable of obtaining an excellent fluorescence image suitable for a diagnosis. The other structures that 
are the same as those of the first embodiment are given the same reference numerals and their descriptions are omitted. 

[0319] 

As shown in FIG. 41 , a fluorescence observation endoscope apparatus 440 is different from the fluorescence observation 
endoscope apparatus shown in FIG. 39 in that a beam splitter 441 for separating a fluorescence image is placed between 
the camera switch unit 405 and the fluorescence-light camera 407 (for example, between the lens 405b and the lens 
407a). The structure is arranged such that a part of the fluorescence light quantity of a fluorescence image separated by 
the beam splitter 441 is detected by a fluorescence light quantity detection apparatus 442 so that the image display 
control unit 410 controls the displayed image in accordance with the detected quantity of fluorescence light 

[0320] 

The fluorescence light quantity detection apparatus 442, as shown in FIG. 42, causes a dichroic mirror 445 to divide a 
fluorescence image into two wavelengths X, and \ 2 . Then, the quantities of fluorescence light beams having the 
wavelengths \\ and Jl 2 are supplied to sensitive photodiodes (APD) 446 and 447 and are sampled in sample holding 
circuits (S/H) 448 and 449. The quantities of sampled fluorescence light having the wavelengths Xi and X 2 are calculated 
by a calculating circuit 450 to determine whether or not the fluorescence light. quantity indicates a diseased area. Thus, 
the timing controller 425 and the image display control unit 410 are controlled. 

[0321] 

If the fluorescence light quantity indicating a diseased area is not detected, the fluorescence light quantity detection 
apparatus 442 controls the timing controller 425 to lengthen the time in which normal light is emitted by the normal 
observation light source apparatus 403 and shorten the time in which excitation light is emitted by the fluorescence 
observation light source apparatus 404. As a result, an observed image having sufficient brightness can be obtained if a 
diseased area is not present. Thus, the operation for inserting the endoscope 401 and the like can be facilitated. 

[0322] 

If a quantity of fluorescence light that indicates a diseased area has been detected, the timing controller 425 shortens the 
time in which normal light is emitted by the normal observation light source apparatus 403 and lengthens the time in which 



37 



excitation light is emitted by the fluorescence observation Jight source apparatus 404. As a result, a fluorescence image 
having sufficient brightness can be obtained rf a diseased area is present Thus, a diagnosis of a diseased area and the 
like can be easily performed. 

[0323] 

Furthermore, this embodiment has an arrangement in which a fluorescence image signal supplied from the CCU 408 is 
supplied to the light-quantity control means 429 to control the intensity of excitation light emitted by the fluorescence 
observation light source apparatus 404. The light-quantity control means 429 extracts a brightness signal from the 
fluorescence image signal to control excitation light in accordance with the level of the brightness signal. By utilizing a fact 
the distance from a subject area to be observed and the state of the same can be estimated in accordance with the level 
of the brightness signal of the fluorescence image, the intensity of fluorescence light is controlled to an adequate range. 

[0324] 

An area, from which a fluorescence image signal having a level that is included in a desired range can be obtained, may 
be detected to control excitation light in accordance with the intensity of fluorescence light emitted by the area. An input 
means for instructing a subject area to be observed, light from which is adjusted, may be provided. An modification of a 
second embodiment of a fluorescence observation endoscope apparatus having the input means will now be described 
with reference to FIG. 43. 

[0325] 

An output signal from the CCD 420 included in the normal-light camera 406 is subjected to a process of removing the 
clock component thereof. Then, the output signal is allowed to pass through a low pass filter (hereinafter abbreviated to 
an "LPF") 451 and is integrated. The signal allowed to pass through the LPF 451 is processed in an AGC circuit 452 and 
a processing circuit 453 so as to be formed into an NTSC signal. 

[0326] 

Then, the NTSC signal is, by the image display control unit 410, displayed on a desired display means (for example, the 
monitor 412 or the HMD 41 1). On the other hand, an output from the LPF 451 is supplied to a light adjustment signal 
generating circuit 455 so that drive voltage for a diaphragming motor 462 is generated by a diaphragm control circuit 461 
of the normal observation light source apparatus 403 to control a diaphragm blade 463. Thus, the quantity of normal light 
is controlled. 

[0327] 

In this example, the quantity of fluorescence light is controlled in accordance with the level of the brightness signal of a 
specific area in place of average light measurement over one screen. An output from the LPF 451 is, at the timing that 
corresponds to the specific area, sample-held by a sample holding circuit (hereinafter abbreviated to an "S/H") 454. If the 
output level at this time is higher than a predetermined level, the fluorescence light quantity detection apparatus 442 is 
operated at the same timing to control the gain of the I.I. control means 427. 

[0328] 

Thus, adequate normal and fluorescence images can be obtained. If the output from the S/H 454 is smaller than the 
predetermined value, the timing is switched to obtain an adequate fluorescence image. 

[0329] 

In a case where a fluorescence image in a region of interest for an operator is intended to be observed under further 
satisfactory conditions, the timing may be set by, an external input means 457. This example has an effect that the normal 
image and the fluorescence image can always be observed in a satisfactory state. 

[0330] 

The third embodiment, with which a fluorescence image suitable for a diagnosis can be obtained regardless of the 
distance, will now be described. FIG. 44 illustrates a state where a surgical operation of the peritoneal cavity is performed 
by using a stereoscopic endoscope 471 and any of therapy tools 470. FIG. 45 illustrates the structure of an optical system 
of the stereoscopic endoscope 471. 

[0331] 

As shown in FIG. 45, the stereoscopic endoscope 471 of this embodiment is a rigid stereoscopic endoscope having an 
optical system for the left eye and for the right eye. The stereoscopic endoscope 471 comprises an elongated insertion 
portion 472 having a base portion to which two ocular portions 473a and 473b are connected. Adapters 474a and 474b 
respectively are connected to the ocular portions 473a and 473b to which TV cameras (not shown) are respectively 
connected. Thus, a normal image and a fluorescence image of an object obtained by the stereoscopic endoscope 471 
can be photographed. 

[0332] 

The stereoscopic endoscope 471 has a structure in which the ocular portions 473a and 473b, each of which has a 
substantially L-shape, project over the two side surfaces of the base portion of the insertion portion 472. The TV cameras 
(for example, corresponding to the normal-light camera 406 and the fluorescence-light camera 407 shown in FIG. 39) to 
be respectively connected to CCUs (not shown but expressed as CCU-A and CCU-B for convenience) are respectively 
attached to the adapters 474a and 474b connected to the ocular portions 473a and 473b. 

[0333] 
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The CCU-A and the CCU-B have the functions of the CCU 408 and the fluorescence image processing apparatus 409 
shown in FIG. 39. The CCU-A and CCU-B are connected to a stereoscopic display unit (not shown) for stereoscopically 
displaying a normal image and a fluorescence image obtained by the stereoscopic endoscope 471 and having a parallax. 
Furthermore, the HMD 41 1 is connected to the stereoscopic display unit 

[0334] 

The stereoscopic display unit causes images respectively photographed by, for example, the two TV cameras, to be 
alternately displayed on the HMD 411 in a manner such that the right portion and the left portion are individually 
displayed. By observing the images by the right and left eyes, a stereoscopic normal image and a fluorescence image of 
an object can be observed. 

[0335] 

Two objective optical systems 480a and 480b for forming an image of an object are located in the leading portion of the 
insertion portion 472 of the stereoscopic endoscope 471. In the rear of the objective optical systems 480a and 480b, relay 
optical systems 481a and 481b for respectively transmitting the image of the object are located. 

[0336] 

In the rear of the relay optical systems 481a and 481b, that is, in a portion from the base portion of the insertion portion 
472 to the ocular portions 473a and 473b, prisms 482 and 483 and prisms 484 and 485 for respectively reflecting the 
optical axis by an angular degree of 90.degree. are placed. In the ocular portions 473a and 473b placed in the rear of the 
prisms 484 and 485, ocular optical systems 486a and 486b are located. The ocular portions 473a and 473b enable the 
image to be photographed or observed by the naked eye. Note that arrows in FIG. 45 indicate the directions of the image. 

[0337] 

Although omitted from illustration, the stereoscopic endoscope 471 has an irradiating optical system in which normal light 
and excitation light emitted by light source apparatuses (not shown) are transmitted to the leading portion to irradiate the 
object with normal light and excitation light. Each of the adapters 474a and 474b has a similar structure to that of, for 
example, the camera switch unit 405 shown in FIG. 39 and thus the fluorescence light observation is performed similarly. 

[0338] 

Either of the ocular optical systems (that is, the ocular optical system 486a) includes a zoom optical system 487 that has a 
movable lens 487a which adjusts the magnification of the optical system and which can be moved. When a stereoscopic 
view is obtained, the magnification is adjusted by the zoom optical system 487 provided for the ocular optical system 486a 
so that the magnifications of the two optical systems are made to be the same. That is, the zoom optical system 487 
longitudinally moves the movable lens 487a so that the magnification of the optical system is changed to make coincide 
the magnifications of the two optical systems with each other. Thus, a satisfactory stereoscopic observed image can be 
obtained. 

[0339] 

By providing the zoom optical system for at least either of the two optical systems as described above, the magnifications 
of the optical systems can be changed to make coincide the magnifications of the right and left images of the stereoscopic 
observed image with each other. Thus, an excellent stereoscopic view can be obtained. 

[0340] 

In the stereoscopic endoscope 471 having the foregoing structure, the two object optical systems 480a and 480b having a 
parallax form the image of an object, and the image of the object is transmitted to the rear end ocular portions 473a and 
473b by the relay optical systems 481a and 481b and the ocular optical systems 486a and 486b. Then, the image is 
photographed by the TV cameras connected to the ocular portions 473a and 473b through the adapters 474a and 474b. 

[0341] 

In a case where an image is photographed by connecting the TV cameras to the ocular portions 473a and 473b, the 
photographed image signals of the object are respectively signal-processed by the CCU-A and the CCU-B. Then, the 
image is displayed on the HMD 41 1 through the stereoscopic display unit. Thus, the normal image and the fluorescence 
image can be stereoscopically observed. 

[0342] 

This example facilitates a therapy operation even if a fluorescence observation is performed by carrying out the operation 
by using any of a variety of therapy tools 470. In a case where the operation is performed while observing the 
fluorescence image, a risk of erroneously treating a normal tissue except for the diseased area can substantially be 
overcome. 

[0343] 

Although the examples shown in FIGS. 39 to 45 have an arrangement in which the CCD 420 of the normal-light camera 
406 photographs an object with normal light, the CCD 420 may have a color mosaic filter on the incident side thereof so 
that it serves as a CCD capable of capturing a color image. If a color filter for dividing normal light into red, green and blue 
is placed, a normal TV camera capable of photographing a color image can be constituted. The normal observation light 
source apparatus 403 may sequentially supply red, green and blue irradiating light beams and synchronization with the 
supply timing may be made to constitute a normal TV camera that is able to photograph a color image. 

[0344] 
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[Additional Remarks] 
(5-1) 

A fluorescence observation apparatus, which irradiates excitation light to a subject area of an organism so as to observe a 
fluorescence image caused by the excitation light, is provided with a detecting means for detecting fluorescence light of a 
subject area and a control means for controlling an output from the detecting means to be set to a predetermined quantity. 

[0345] 

In the fluorescence observation apparatus mentioned in the additional remark 5-1 , the control means detects the quantity 
of fluorescence light emitted from the tissue irradiated by excitation light and always sets the quantity of fluorescence light 
to a desired amount so that the detected value of the fluorescence intensity rs not saturated. 

Therefore, adequate fluorescence intensity suitable to perform an accurate diagnosis can always be obtained regardless 
of the distance to organism's tissues. 

[0346] 
(5-2) 

A fluorescence observation apparatus, which can observe a normal image of a subject area of the organism with normal 
light and a fluorescence image of a subject area with excitation light, is provided with a normal light source for generating 
normal light, an excitation light source for generating excitation light, and a control means for controlling the amount of 
excitation light of the excitation light source or a fluorescence image detecting means by detecting the quantity of 
fluorescence light of the fluorescence image. 

[0347] 

The fluorescence observation apparatus of the additional remark (5-2) is also made to illuminate an organism's tissue with 
normal light in addition to the operation described in the additional remark (5-1) so that a normal image can be obtained. 
Thus, the positional relationship between the normal image and the fluorescence image can be easily confirmed. 

[0348] 
(5-3) 

The control means mentioned in the additional remarks (5-1) and (5-2) controls the amplification factor of the high 
sensitivity camera for detecting a fluorescence image. By controlling the amplification factor of a high sensitivity camera, 
a quantity of fluorescence light is controlled. 

[0349] 
(5-4) 

The control means in the additional remarks (5-1) and (5-2) is placed on the light incidence side of the high sensitivity 
camera for detecting a fluorescence image and controls diaphragm apparatus to diaphragm a ray of fluorescence light. 
By controlling the amount of diaphragm of the diaphragm apparatus, the quantity of fluorescence light is controlled. 

[0350] 
(5-5) 

The detecting means in the additional remark (5-1) detects a fluorescence intensity of a specific wavelength. A quantity of 
fluorescence light is controlled according to the value based on the fluorescence intensity of this specific wavelength. 



[0351] 
(5-6) 

The detecting means in the additional remark (5-1) detects a ratio of fluorescence intensities of several specific 
wavelengths. A quantity of fluorescence light is controlled according to the value based on the fluorescence intensities of 
several specific wavelengths. 

[0352] 
(5-7) 

The fluorescence observation apparatus of the additional remark (5-1) has an insertion portion, which is a probe, inserted 
into a body cavity, comprising a light guide means for transmitting excitation light and an image guide means for 
transmitting fluorescence light so that a fluorescence image can be obtained. 

[0353] 

(5-8) . u 

The fluorescence observation apparatus of the additional remark (5-2) having the insertion portion to insert in a body 
cavity is an endoscope comprising a means to transmit normal light and excitation light and a means to transmit a normal 
image and a fluorescence image of an organism's tissue of the body cavity. 

[0354] 
(5-9) 

The endoscope in the additional remark (5-8) has a channel so that a therapy operation can be performed by using the 
therapy tool through the channel while observing a fluorescence image. 

(5-10) 

The fluorescence observation apparatus in the additional remark (5-1) has a display means for displaying a fluorescence 
image to a display unit of a type fitted to an operator so that an excellent fluorescence image can always be obtained 
regardless of the operator's attitude or position. 
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[0355] 
(5-11) 

tn the fluorescence observation apparatus of the additional remark (5-10), a fluorescence image can be observed by a 
three dimensional display using the display means. Thus, a fluorescence image is displayed stereoscopicalty. 

* 

[0356] 

Next, a first and a second embodiment of a fluorescence observation apparatus which is provided with a position aligning 
function for adjusting positions of a normal observation image and a fluorescence observation image simply and 
automatically will be described with reference to FIGS. 46 and 47. 
First, background of these examples will be explained. 

[0357] 

In a case where the fluorescence observation in the body cavity is percutaneously performed, there is a method that a 
fluorescence endoscope is combined with a conventional normal endoscope. If the position of the image to be observed 
with normal light and the position of the fluorescence image are deviated from each other in the foregoing case, it will be 
difficult to perform an operation such as a diagnosis and a treatment easily. Furthermore, a risk arises that an erroneous 
diagnosis can be performed or a normal portion is erroneously treated. Therefore, it is important to assuredly align the 
positions of the normal image and the fluorescence image. 

[0358] 

Accordingly, there is a desire for a fluorescence endoscope apparatus having a function of easily and automatically 
aligning the positions. Therefore, the purpose of this invention is to provide a fluorescence endoscope apparatus with the 
function described above. A fluorescence endoscope apparatus 501 having the position aligning function will now be 
described. 

[0359] 

As shown in FIG. 46, the fluorescence endoscope apparatus 501 having the position aligning function comprises: 

a normal observation scope 502; 

a fluorescence observation scope 503; 

a light source apparatus 504 for emitting norma! light; 

a laser beam apparatus 505 for emitting excitation light for use to perform the fluorescence observation; 
a light source adapter 506 connected to a light guide means of the normal observation scope 502 and arranged to 
selectively introduce normal light emitted by the light source apparatus 504 or excitation light emitted by the laser beam 
apparatus 505 into the light guide means; 

a normal-light camera 507 for capturing a normal image which is integrally or detachabiy connected to the normal 
observation scope 502; 

a fluorescence-light camera 508 for capturing a fluorescence image which is integrally or detachabiy connected to the 
fluorescence observation scope 503; a CCU 509 for a normal image for subjecting an output signal from the normal-light 
camera 507 to a video data generating process; 

a fluorescence image processing apparatus 510 for subjecting an output signal from the fluorescence-light camera 508 to 
a video data generating process; 

a monitor 51 1 for displaying an output signal from the CCU 509 for the normal image or that from the fluorescence image 
processing apparatus 510; 

a monitor control unit 512 for selectively transmitting an output signal from the CCU 509 for the normal image or from the 
fluorescence image processing apparatus 510; and 

a timing controller 51 3 for controlling the timing of the fluorescence endoscope apparatus 501 . 
[0360] 

The normal observation scope 502 has, for example, a rigid and elongated, insertion portion 514. A handle portion 515 
with a larger diameter is provided for the insertion portion 514 adjacent to the hand of an operator. An ocular portion 516 
is formed at the rear end of the handle portion 515. The insertion portion 514 is inserted into a body cavity 519 while 
being guided by a trocar 518 inserted into a hole in the surface 517 of the body of a patient or the like. 

[0361] 

A light guide 521 is inserted into the insertion portion 514, the light guide 521 having a rear end which is inserted into a 
light guide cable 522 outwardly extending from the holding portion 515 so as to be connected to an output portion of the 
light source adapter 506. 

[0362] 

The light source adapter 506 has two input portions that are connected to the normal observation light source apparatus 
504 and the laser beam apparatus 505. In the normal observation light source apparatus 504, a lamp 523 for emitting 
white normal light is arranged. Light emitted by the lamp 523 is allowed to pass through a lens 524 placed on the optical 
path for the lamp 523 so as to be introduced into the light source adapter 506. 

[0363] 

In the light source adapter 506, a lens 525 and a mirror 526 for changing the light distribution optical path are sequentially 
arranged on the optical path that faces the lens 524. When the mirror 526 is at a position designated by a continuous line, 
normal light is reflected by the mirror 526 and is supplied to an end surface of the light guide 521 through the lens 527. At 
this time, light from the laser beam apparatus 505 is shielded by the mirror 526. 
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[0364] 

The mirror 526 is switched between the position designated by the continuous line and the position designated by the 
dashed-line by a control driver 528. In the laser beam apparatus 505 connected to the residual input portion, a laser light 
source 529 is placed. Excitation light emitted by the laser light source 529 is introduced toward the lens 527 through a 
lens 530 placed on the optical path for laser light in the light source adapter 506. 

[0365] 

When the mirror is in a state of retraction (with respect to the laser light source 529) designated by the dashed line, 
excitation light is not shielded by the mirror but it is supplied to an end surface of the light guide 521 through the lens 527. 
At this time, normal light is shielded by the mirror 526. 

[0366] 

Light such as normal light is introduced through the light guide 521 from the end surface of the leading portion of the 
insertion portion 514 and is emitted forwards through the lens 531 so that the upper surface of an internal organ 532 in the 
body cavity 519 is irradiated with normal light 533. 

[0367] 

The irradiated part is imaged at an imaging position of an object lens 534 attached to an observation window formed in 
the leading portion. The image formed by the objective lens 534 is transmitted to the ocular portion 516 by an image 
transmission system 535 comprising a relay lens system or the like. Then, an imaging lens 536 forms the transmitted 
image on a CCD 537 for a normal image placed in the normal-light camera 507 connected to the ocular portion 516. 

[0368] 

A shutter 538 is placed between the CCD 537 and the imaging lens 536 and operated by a shutter control driver 539 to a 
retraction position designated by the continuous line and a light shielding position designated by the dashed line. The 
control driver 528 for operating the mirror 526 and the shutter control driver 539 are controlled by the timing controller 513. 
When the mirror 526 is at the position designated by the continuous line, the shutter 538 is also brought to a position 
designated by the continuous line. 

[0369] 

A normal image photoelectrically converted by the CCD 537 is supplied to the CCU 509 for a normal image so that 
standard video data is generated. Then, the standard video data is supplied to the monitor control unit 512. 

[0370] 

The fluorescence observation scope 503 comprises a flexible and elongated insertion portion 541 , a handle portion 542 
placed in the rear of the insertion portion 541 and an ocular portion 543 placed in the rear of the handle portion 542. 

[0371] 

A bendable portion 544 is placed in the vicinity of the leading portion of the insertion portion 541 . An end (a leading end) 
of an angle wire 545 inserted into the insertion portion 541 is secured to a hard leading portion, while another end is 
connected to an angle-wire control motor 559 for pulling/loosening the angle wire 545. The bendable portion 544 can be 
warped to a portion that pulls the angle wire 545. Although only one angle wire 545 is illustrated in FIG. 46 to simplify the 
illustration, four angle wires 545 are inserted to enable four directional movements. 

[0372] 

Also the insertion portion 541 is inserted into the body cavity 519 through a trocar 546. An objective lens 547 is attached 
to an observation window formed in the leading portion of the insertion portion 541. The leading surface of, for example, 
an image guide 548 serving as a flexible image transmission means, is placed at an image forming position for the 
objective lens 547. 

[0373] 

An image of an object or a fluorescence image irradiated while making the optical axis of the objective lens 547, that is, a 
position in front of an observation axis (or a visual line) 549, as the center is formed on the leading surface of the image 
guide 548. The image on the leading surface is transmitted to an end surface of the side of the ocular portion 543 by the 
image guide 548. 

[0374] 

By an imaging lens 551 placed in the fluorescence-light camera 508 connected to the ocular portion 543, the transmitted 
image is captured by the second CCD 553 for a normal image or a CCD 554 for a fluorescence image in accordance with 
a state of setting of a mirror 552 for changing the light-receiving optical path (or a image capturing optical path). 

[0375] 

Note that the mirror 552 is relatively operated between the position designated by the continuous line and the position 
designated by the dashed line by a mirror control driver 555. 

In a case where the mirror 526 and the shutter 538 are brought to the positions designated by the continuous lines, the 
mirror 552 is similarly brought to the position designated by the continuous line due to synchronous control performed by 
the timing controller 513 through the mirror control driver 555. 

[0376] 
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In a case where the mirror 526 and the shutter 538 are brought to the positions designated by the dashed line, the mirror 
552 is similarly brought to the position designated by the dashed line due to synchronous control performed by the timing 
controller 513 through the mirror control driver 555. 

[0377] 

For example, if the mirror 552 is at the position designated by the continuous line, irradiation with normal light 533 is 
performed and a normal image obtained due to the foregoing irradiation is reflected by the mirror 552 so that a normal 
image is formed on the second CCD 553 for a normal image. An image signal photoelectrically converted by the CCD 553 
is supplied to a normal image processing apparatus 556. By detecting the position at which the captured image has the 
maximum brightness, a maximum brightness position 557 in an irradiation range in a case where the internal organ 532 is 
irradiated with normal light 533 is detected. 

[0378] 

The result of the detection is supplied to a motor control unit 558. The motor control unit 558 controls the rotation of an 
angle-wire control motor 559 in accordance with the result of the detection so that the angle wire 545 connected to the 
angle-wire control motor 559 is pulled. Thus, the bendable portion 544 is bent so that the observation axis 549 is moved 
to the maximum brightness position 557. A position aligning mechanism is provided which sets the maximum brightness 
position 557 on the observation axis 549 as illustrated in FIG.46 so as to align the position such that substantially the 
same positions of the normal image and the fluorescence image are always captured. 

[0379] 

When the mirror 552 is brought to the position designated by the dashed line, also the mirror 526 is brought to the position 
designated by the dashed line. Thus, the subject part of the object is irradiated with excitation light emitted by the laser 
light source 529. Fluorescence light emitted by the subject part is introduced into the fluorescence-light camera 508 
through the observation optical system for the fluorescence observation scope 503, that is, the objective lens 547 and the 
image guide 548. 

[0380] 

Introduced fluorescence light is not shielded by the retracted mirror 552, and is passed through the filter of a rotation filter 
562 that is rotated by a rotation filter-control motor 561. Then, fluorescence light is optically amplified by an I.I. 563 and 
imaged on a CCD 554 for fluorescence image. The CCD 554 photoelectrically converts fluorescence light. 

[0381] 

The positions of the CCD 553 and the I.I. 563 are at the conjugate positions with respect to the lens 551 so that an image 
formed by the CCD 553 and an image photoelectrically amplified by the I.I. 563 and formed on the CCD 554 are 
conjugate images (at least having the same size). An image signal obtained by the CCD 554 is supplied to the 
fluorescence image processing apparatus 510 so as to be subjected to a process for generating video data for pseudo- 
color or the following calculations, then processed data is output to the monitor control unit 51 2. 

[0382] 

The rotation filter 562 has a plurality of filters having different transmissive wavelength bands so that fluorescence images 
having the plurality of wavelength bands are sequentially captured. In the fluorescence image processing apparatus 510, 
video data for the pseudo-color display is generated from the fluorescence images having the plurality of wavelength 
bands. Furthermore, calculations are performed to obtain the ratio of signal levels corresponding to the same position of 
the fluorescence images having the two wavelengths Xi and X 2 , for example, as shown in FIG. 38(c). Whether or not the 
value is greater than a predetermined value is determined by a comparison process performed by a comparator. Thus, 
whether or not the part having the foregoing value is a diseased part or a healthy part is determined. 

[0383] 

If a determination has been made that there is a possibility that the subject part is diseased, a discrimination signal 
causes a display control signal to be transmitted to the monitor control unit 512. As a result, a normal image is displayed 
on the right area of the monitor 511 and a pseudo-color fluorescence image is displayed on the left area, for example. 

[0384] 

At this time, video data having the wavelengths Xi and X 2t which is obtained by using the band-pass filter of the rotation 
filter 562 for permitting the two wavelengths X, and X 2l as R and G data, transmitted to the monitor 51 1 to transmit the 
foregoing discrimination signal as B video data. Thus, the structure may be applied that the operator is able to easily 
recognize the part having a possibility to be a diseased area in accordance with a fact whether or not color B is present. 

[0385] 

The monitor control unit 512 may have a manual display selection means, such as a foot switch, so that an image to be 
displayed on the monitor 51 1 can be selected and displayed by operating the display selection means. For example, the 
following operations are enabled: a normal image is displayed in the center of the monitor 51 1; the normal image is 
displayed in the right side of the monitor 51 1 ; a fluorescence image is displayed in the center of the monitor 51 1; the 
fluorescence image is displayed in the left side of the monitor 51 1; or the normal image is displayed in the right side of the 
monitor 51 1 and as well as the fluorescence image is displayed in the left side while superimposing the two images. 

[0386] 
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The rotation of the rotation filter control motor 561 is also controlled by the timing controller 513. In synchronization with 
the timing at which the mirrors 526 and 552 and the shutter 538 are arranged at the positions designated by dashed lines, 
a plurality of filters are sequentially placed on the image capturing optical path. 

[0387] 

Note that the image sensing system for the normal observation scope 502 and that for the fluorescence observation 
scope 503 have substantially the same characteristics. For example, the distance from the objective lens (534 or 547) to 
the object and the like are the same so that if the same object image is captured image signals having the same 
wavelength (however, difference in the signal level permitted) are transmitted from the CCDs 537 and 554. That is t the 
photography under the same condition enables object images having the same size to be obtained. 

[0388] 

In another condition that does not satisfy the foregoing condition, for example, if different size image capture is performed, 
a process for making the size to be the same (coincident) is required at a moment before or after the position alignment 
Even if the foregoing condition is met, a process for making the size to be the same may be performed as described later. 
The operation of the fluorescence endoscope apparatus 501 will now be described. 

[0389] 

The timing controller 513 synchronizes the following units: the mirror 526 for changing the light distribution optical path; 
the mirror 552 for changing the image capturing optical path; the rotation filter 562; and the shutter 538. As a result, when 
the mirror 526 is at the position designated by the continuous line, normal light is introduced from the lamp 523 to the light 
guide 521. The shutter 538 is opened so that a normal image is formed on the CCD 537 through the image transmission 
system 535. The mirror 552 for changing the image capturing optical path is also at the position designated by the 
continuous line so that a normal image is introduced into the CCD 553 through the image guide 548. 

[0390] 

When the mirror 526 for changing the light distribution optical path is at the position designated by the dashed line, 
excitation light is introduced from the laser light source into the light guide 521 and therefore the shutter 538 is closed. 
Also the mirror 552 for changing the image capturing optical path is at the position designated by the dashed line so that a 
fluorescence image is introduced into the I.I. 563 through the image guide 548. At this time, the fluorescence image is 
divided into a plurality of images having different wavelengths by the rotation filter 562. 

[0391] 

The timing controller 513 performs control to switch the foregoing two states. As a result, this example enables both the 
normal image and the fluorescence image to always be captured. The process for displaying the normal image and the 
fluorescence image on the monitor 51 1 will now be described. 

[0392] 

Initially, an image obtained from normal light is supplied from the CCD 537 to the monitor control unit 512 through the 
CCU 509. On the other hand, a plurality of fluorescence images are amplified by the I.I. 563 to be supplied to the , 
fluorescence image processing apparatus 51 0 through the CCD 554 so that the fluorescence images are subjected to a 
predetermined calculation. Thus, a single fluorescence image is supplied to the monitor control unit 512. 

[0393] 

The monitor control unit 512 displays at least one of the normal image and fluorescence image on the monitor 511. As the 
display method, any of the following methods may be employed: a method of displaying either image by manual 
switching; a method in which display is performed in accordance with the result of the calculation performed by the 
fluorescence image processing apparatus 510; a superimposing method; and a method in which the two types of images 
are synthesized and the synthesized image is displayed. 

[0394] 

A method for aligning the positions of the normal image and the fluorescence image will now be described. When normal 
light irradiation is performed, a normal light image is introduced into the normal image processing apparatus 556 through 
the image guide 548, the mirror 552, and the CCD 553. The normal image processing apparatus 556 detects the 
maximum brightness position 557 under the irradiation of normal light 533 on the internal organ 532. 

[0395] 

In accordance with the result of the detection, the motor control unit 558 rotates the angle-wire control unit 559 so that the 
angle wire 545 is controlled. As a result, the observation axis 549 of the fluorescence observation scope 503 is moved to 
the maximum brightness position 557 so that the condition shown in FIG. 46 is set. Thus, the normal image and the 
fluorescence image are brought to a state where the same positions are always observed. 

[0396] 

As the method for moving the observation axis 549 of the fluorescence observation scope 503, any of the following 
methods may be employed as well as the method using the wire: a method using a shape memory member; and a 
method using an air pressure warping means. According to this example, the positions of the normal image and the 
fluorescence image can easily and automatically be aligned. Therefore, the operator is able to easily confirm the position 
of an image that corresponds to the position of another image between the normal image and the fluorescence image. 
Thus, a diagnosis and operation can easily be performed. In addition, the diagnosis and the operation can be completed 
in a short time. 
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[0397] 

FIG. 47 illustrates an essential portion of a second embodiment of the fluorescence endoscope apparatus 571 having the 
function of automatically aligning the positions. In this embodiment, a fluorescence observation scope 503' is provided 
which is different from the fluorescence observation scope 503 of the fluorescence endoscope apparatus 501 shown in 
FIG. 46. Therefore, the fluorescence endoscope apparatus 571 comprises a fluorescence-light camera 508* connected to 
the rear end of an image guide cable 572 of the fluorescence observation scope 503' and a manipulator 573 for moving 
the observation axis 549 of the fluorescence observation scope 503'. The structures except the mechanism for moving the 
observation axis 549 are the same as the first embodiment shown in FIG. 46. 

[0398] 

The fluorescence observation scope 503' has, for example, a hard, insertion portion 575 into which an objective lens 576 
and a relay lens system 577 are inserted, the relay lens system 577 being used to transmit the optical image to the rear 
end of the insertion portion 575. 

[0399] 

An optical image transmitted to the rear end of the insertion portion 575 is, by an imaging lens 578, formed on the leading 
surface of an image guide 579 serving as a flexible image transmission means. The image guide 579 transmits the optical 
image to the rear end surface of the image guide cable 572 so as to be supplied to the fluorescence-light camera 508*. 

[0400] 

The rear end of the insertion portion 575 of the fluorescence observation scope 503* is connected to the manipulator 573 
having a plurality of axes. The plural axes of the manipulator 573 are rotated under control of a manipulator control unit 
580 included in the fluorescence-light camera 508* so that the axial direction of the insertion portion 575 is changed. Thus, 
the direction of the observation axis 549 is changed. The manipulator control unit 580 is controlled in accordance with the 
output from the normal image processing apparatus 556. 

[0401] 

Although the example shown in FIG. 46 has the arrangement that the bendable portion 544 is warped due to the traction 
of the angle wire 545 to change the observation axis 549, this embodiment has an arrangement that: the fluorescence 
observation scope 503' having the hard insertion portion 575 is used; and the manipulator 573 changes the axial direction 
of the insertion portion 575 to change the observation axis 549, so that the position alignment is performed to bring the 
maximum brightness position 557 on the observation axis 549. 

[0402] 

The operation will now be described. The operations are the same as those of the example shown in FIG. 46 except the 
direction in which the observation axis 549 of the fluorescence observation scope 503* is moved. When the normal light 
irradiation is performed, a normal light image is supplied to a normal image processing apparatus 556, which is included 
in the fluorescence-light camera 508' connected to the rear end of the image guide cable 572, through the optical system 
of the fluorescence observation scope 503*. Thus, the normal light maximum brightness position 557 on the internal organ 
532 is detected similarly to the example shown in FIG. 46. 

[0403] 

In accordance with the result of the detection, the manipulator 573 is controlled through the manipulator control unit 580 
so that the insertion portion 575 of the fluorescence observation scope 503' is moved. Thus, the position alignment is 
performed so that the observation axis 549 is moved onto the normal light maximum brightness position 557. 

[0404] 

As compared with the example shown in FIG. 46, this embodiment has the arrangement that the hard insertion portion 
575 is used to move the insertion portion 575 by the manipulator 573. Therefore, the blurring of the observation optical 
system of the fluorescence observation scope 503* can be reduced and the accuracy in the position alignment can be 
improved. Thus, the positions of the normal image and the fluorescence image can be accurately aligned even further. 

[0405] 

As a result, the positional relationship between the normal image and the fluorescence image can be easily confirmed 
similarly to the apparatus shown in FIG. 46. Thus, an environment, in which a diagnosis and an operation can easily be 
performed in a short time, can be realized. 

[0406] 

Although the manipulator 573 in the example shown in FIG. 47 is connected to the rear end of the insertion portion 575, 
another structure may be employed in which a handle or control portion is provided in the rear portion of the insertion 
portion 575 and the manipulator 573 is connected to the handle or control portion. 

[0407] 

The structure is not limited to the foregoing arrangement that the observation axis 549 is aligned to the maximum 
brightness position 557 by inclining and moving the fluorescence observation scope 503' by the manipulator 573. For 
example, an arm may be employed in the manipulator 573 shown in FIG. 47 in such a manner that an end of the ami is 
connected to the rear end of the Insertion portion 575 and another end of the arm is rotated by a motor or the like to align 
the maximum brightness position 557 onto the observation axis 549. 
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[0408] 

At this time, the locus for which the observation axis 549 is moved within one plane (that is perpendicular to the rotation 
axis of the motor). Previous setting is required such that the observation axis 549 and the optical axis of the lens 531 are 
included within the plane. 

[0409] 

Although the fluorescence observation scope 503' shown in FIG. 47 has the structure that the image transmitted by the 
relay lens system 577 is then transmitted to the fluorescence-light camera 508' through the image guide 579 inserted into 
the flexible image guide cable 572, the structure is not limited to this and another structure may be employed. 

[0410] 

For example, the fluorescence-light camera 508' may be accommodated or placed in the rear portion of the insertion 
portion 575 which is the image forming position for the lens 578. As an alternative to the flexible image guide cable 572, a 
rigid image transmission means, such as a relay lens system, may be used to transmit the image to the fluorescence-light 
camera 508'. 

[0411] 

Note that the examples shown in FIGS. 46 and 47 have the arrangement that the irradiation with normal light 533 is 
performed in a state where the observation axis of the normal observation scope 502 runs parallel to the optical axis of 
the lens 531 . Thus, an assumption is made that the distance between the foregoing two elements (assumed to be "d" for 
convenience) is short enough to be ignored as compared with the distance to the object (the distance to the maximum 
brightness position 557 on the internal organ 532 shown in FIGS. 46 or 47). 

[0412] . 

While considering the distance d, the following position alignment may be performed. In a case where the two scopes 
502 and 503 are inserted into the body cavity 519 in the structure shown in FIG. 46, setting is made such that the optical 
axis (that coincides with the observation axis 549) of the scope 503 is present in a plane which includes the optical axis of 
the lens 531 and that of the lens 534. 

[0413] 

The foregoing setting can easily be established by rotating the scope 502 around the axis of the insertion portion 514. 
FIG. 46 illustrates a state where the foregoing setting has been established (however, the bendable portion 544 is 
straightened). 

[0414] 

In the foregoing state, irradiation with normal light 533 is performed, and then the maximum brightness position 557 is 
detected from the image signal obtained by the CCD 553. Then, the insertion portion 541 is moved forward (inserted) or 
rearwards moved only by a predetermined length so that the maximum brightness position 557 is again detected. By 
using the quantity of deviation of the maximum brightness position 557 on the two images and the predetermined length, 
a position (a position deviated by d toward the left from the maximum brightness position 557 shown in FIG. 46 on me 
internal organ 532 positioned forwards on the optical axis of the lens 534) adjacent to the maximum brightness position 
557 after the movement has been performed is calculated. Then, the obtained position is made to be the aimed position to 
which the observation axis 549 of the scope 503 is aligned. 

[0415] 

In accordance with the calculated aimed position, the motor 559 is rotated to curve the bendable portion 544 in a direction 
in which the observation axis 549. approaches the aimed position. When the observation axis 549 reaches the aimed 
position, the rotation is stopped and the positional alignment is completed. By performing the positional alignment as 
described above, the positional alignment can be performed further precisely and the positional relationship between the 
normal image and the fluorescence image on the two images can easily be performed. 

[0416] 

Another size coincidence process may be employed in which: the insertion portion 575 is, for example, moved toward the 
observation axis 549 to change the size of the image captured by the fluorescence observation scope 503 or 503'; and 
the movement is stopped when the size coincides with that of the image captured by the normal observation scope 502 
(the scope 502 may, of course, be moved in the direction of the axis of the insertion portion 502). 

[0417] 

The size coincidence may be performed by changing the size by moving the lens 551 shown in FIG. 46 or 47 in the 
direction of the optical axis of the lens 551. The foregoing size coincidence process enables the positions of the normal 
image and the fluorescence image on the respective images can be made further accurately coincide with each other. 
Thus, a process, such as a diagnosis or an operation, can be easily performed. 

[0418] 

The foregoing size coincidence enables the positions of the normal image and the fluorescence image on the respective 
images to accurately coincide with each other even if the sizes are different from each other due to a fact that the optical 
systems of the normal observation scope 502 and the fluorescence observation scope 503* have different image-forming 
characteristics (for example, the focal distance or an angle of view) or a fact that the distance from the leading portion of 
the normal observation scope 502 to the object and the distance from the leading portion of the fluorescence observation 
scope 503' to the object are different from each other. The size coincidence process may be performed automatically. 
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The process may be performed manually by an operator or the like. The positional alignment may be performed manually 
(by the hand). Selection of either the automatic setting mode or the manual setting mode may be permitted. 

[04191 

The fluorescence endoscope apparatus 501 or 571 may have a structure that the output from the CCD 553 is transmitted 
to a second normal image CCU or the like and video data generated by a second normal image CCU is displayed on the 
monitor 51 1 through the monitor control unit 512. 

[0420] 

If foregoing video data and video data generated by the normal image CCU 509 are alternately displayed on the monitor 
51 1 and in synchronization with the alternate display, a liquid crystal glasses for alternately transmitting/shielding nght 
and left liquid crystal is used to observe the display, stereoscopic observation can be performed by the operator. It is also 
possible to display each video data respectively on right and left liquid crystal display portion of HMD so that the operator 
can view the image stereoscopically. 

[0421] 

Video data generated by the second normal image CCU and video data generated by the normal image CCU 509 may be 
supplied to a stereoscopic image synthesizing apparatus to generate video data of stereoscopic image so as to be 
displayed on an image display means, such as the monitor 51 1. 

[0422] 

Although the fluorescence endoscope apparatus 501 or 571 has the arrangement that the positional alignment is 
performed by detecting the maximum brightness position and the fluorescence observation scope 503 or 503* is inclined, 
for example by bending, to bring the maximum brightness position (or the aimed position) onto the observation axis, a 
position of another brightness level may be detected in place of the maximum brightness position. 

[0423] 

For example, another arrangement may be employed in which a position having a brightness level which is somewhat 
less than the maximum brightness is detected by the fluorescence observation scope 503 or 503* to be used as a 
reference position and the fluorescence observation scope 503 or 503' is moved to cause the reference position to 
overlap the image of the normal observation scope. 

[0424] 

Either scope may be moved to align the positions in a manner such' that the correlation between the image captured by 
the normal observation scope 502 and the image (for example, the image captured by the CCD 553) captured by the 
fluorescence observation scope 503 or 503' is a maximum. At this time, either scope may be moved in such a manner that 
the maximum brightness positions of the two images overlap. At least either scope may be moved to cause another 
reference position or a plurality of reference positions to overlap. 

[0425] 

Although the position aligning irradiation in the structures shown in FIGS. 46 and 47 is performing by using normal light 
emitted through the light guide 521 of the normal observation scope 502, irradiation light is not limited to this example. 
The light guide 521 may be provided for the fluorescence observation scope 503 or 503'. At this time, the positional 
alignment is required to incline the normal observation scope 502 by a manipulator or the like. In a case where a soft 
endoscope is used which comprises a bendable portion provided for the insertion portion of the normal observation scope 
502, the curve of the bendable portion may be controlled to perform the positional alignment. 

[0426] 

Although each of the foregoing embodiments has the structure that the I.I. 563 for the optical amplification is placed in 
front of the fluorescence image capturing CCD 554 in order to obtain video data having a level similar to that of video data 
of the normal image, a two-dimensional lock-in amplifier may be, for example, provided for the fluorescence image 
processing apparatus 510 in place of the I.I. 563. 

Fofexample, excitation light emitted by the laser light source 529 is made into pulses of light at a predetermined period 
(for example, 2T has a period of 1/[several tenths] of 1/60 second) with a rotation shutter in which the rotation is controlled 
by the timing controller 513. Then, pulse-formed light is irradiated to an internal organ 532 through the mirror 526 and the 
light guide 521 and the like. 

In synchronization with turning on and off of pulse-formed light, for example, the fluorescence image having the 
wavelengths h and \ 2 is sequentially passed through two filters located on the rotation filter 562, of which a rotation is 
controlled at the period of 1/60 second, rotated by the motor 561 and photographed by the CCD 554 (for example, the 
mirror 526 is switched between the positions shown in the continuous line and the dashed line at a period of 1/60 second, 
and a fluorescence image and a normal image can be obtained at a period of 1/30 second). 

£Q428] 

The CCD 554 in synchronization with the light and none-light period T applies a drive signal and reads the signal at high 
speed and inputs into a two-dimensional lock-in amplifier so that A/D conversion is performed. After the conversion is 
performed, each image (odd image and even image) detected at the light and none-light period T is sequentially stored 
into two frame memories. After a difference-calculating process for calculating the differences between corresponding 
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odd images and even images is performed in the difference circuit, the images passed through the difference circuit is 
input and accumulated in an accumulation integration circuit 

[0429] 

After the accumulation is performed when the filter passing through the wavelength X^ is located on the optical path of the 
CCD 554, the accumulation is stored in the frame memory which stores the images of wavelength Xi as the output signal 
of the two-dimensional lock-in amplifier via the multiplexer 

In a case when the filter passing through the wavelength k 2 is located on the optical path of the CCD 554, after the 
differences of images are calculated and the images are accumulated, the accumulation via the multiplexer is stored in 
the frame memory which stores the images of wavelength X 2 . 

[0430] 

Thus, fluorescence images having different wavelengths are generated after the differences between each image signal, 
which is captured by the two-dimensional lock-in amplifier in accordance with the light and none-light excitation light is 
calculated and the integration process is performed to accumulate these images. 

Thus, a fluorescence image having high S/N ratio can be obtained. (In addition, the two-dimensional lock-in amplifier may 
be employed in the place where the I.I. 423 is located in Fig. 32.) The structure mentioned above is not limited to the 
foregoing arrangement and some parts of the structure may be partially combined to have a different structure. 

[0431] 

[Additional Remarks] 
(6-1) 

A fluorescence observation apparatus with a normal observation scope for capturing a normal image by normal light and a 

fluorescence observation scope for capturing a fluorescence image by excitation light and which displays a normal image 

and a fluorescence image simultaneously or in a time-divided manner by switching, having: 

a detecting means for detecting the brightness of light from the subject area illuminated by normal light; and an 

observation axis moving means for moving axis of the fluorescence observation scope in a direction of the subject area 

detected. 

[0432] 

The fluorescence observation apparatus detects an area having predetermined brightness from the illuminated region of 
normal light so as to move ah observation axis of the fluorescence observation scope towards the area detected. 
Accordingly, the positions of a normal image detected by the normal observation scope and a fluorescence image 
detected by the fluorescence observation scope can be aligned. 

Therefore, it is easy to perform a diagnosis or treatment since the operator can easily distinguish a corresponding position 
of a normal image and a fluorescence image on the screen. 

[0433] 
(6-2) 

In the fluorescence observation apparatus mentioned in the additional remark (6-1), the predetermined brightness <is a 
maximum brightness. 

[0434] 
(6-3) 

In the fluorescence observation apparatus mentioned in the additional remark (6-1), the observation axis moving means is 
a curving/bending means provided on the front end side of the fluorescence observation scope. 

[0435] 
(6-4) 

In the fluorescence observation apparatus mentioned in the additional remark (6-3), the curving/bending means is 
inserted into the fluorescence observation scope and drives the wire which one end is fixed on the front end part. 

[0436] 
(6-5) 

In the fluorescence observation apparatus mentioned in the additional remark (6-1), the observation axis moving means is 
the a manipulator having several axes connected to the rear end of the insertion portion of the fluorescence observation 
scope. 

[0437] 

[Effect of the Invention] 

As described above, according to the fluorescence endoscope apparatus of this invention, intensity of the light distribution 
of a fluorescence image detected by the imaging detecting means is made uniform by the control means which controls 
either the light distribution means or the imaging correction means. Thus, by correcting the uniformity of the distribution of 
fluorescence light intensity beforehand, the fluorescence observation apparatus is capable of performing an errorless and 
more accurate diagnosis. 
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[FIGURE 1] 

Fig. 1 and Fig. 2 are related to the first embodiment of this invention. Fig. 1 shows the components of the first 
embodiment of the fluorescence endoscope apparatus. 

[FIGURE 2] 

Fig. 2 shows the components of the principle part or a modification of the fluorescence endoscope. 
[FIGURE 3] 

Fig. 3 shows the components of the front part of endoscope of the fluorescence endoscope apparatus of the second 
embodiment 

[FIGURE 4] 

Fig. 4 and Fig S.are related to the third embodiment of this invention. Fig. 4 illustrates the components of the leading part 
of the fluorescence endoscope apparatus. 

[FIGURE 5] 

Fig. 5 illustrated a modification of the leading part of the fluorescence endoscope apparatus of Fig.4. 
[FIGURE 6] 

Figs. 6 to 8 are related to the fourth embodiment of this invention. Fig. 6 illustrates the structure of the fluorescence 
endoscope apparatus in this embodiment. 

[FIGURE 7] 

Fig. 7 illustrates a modification of Fig. 6. 
[FIGURE 8] 

Fig. 8 illustrates an example of correction to be performed with a lookup table (LUT). 
[FIGURE 9] 

Fig. 9 illustrates a principal structure of the leading portion of a forceps which is applied with fluorescence paint. 
[FIGURE 10] 

Fig. 10 shows the fluorescence characteristics of the fluorescence paint of Fig. 9 
[FIGURE 11] 

Fig. 1 1 explains an example of the pseudo-color display by the fluorescence paint of Fig. 9. 
[FIGURE 12] 

Fig. 12 illustrates the structure of the fluorescence endoscope apparatus which can remove influence of the external 
illumination. 

[FIGURE 13] 

Fig. 13 illustrates the structure of the fluorescence endoscope apparatus of the sterilization structure provided with the 
hard mirror. 

[FIGURE 14] 

Figs. 14 to 16 are related to one example of the fluorescence observation apparatus capable of improving the S/N ratio of 
a fluorescence image. Fig. 2-1 illustrates the entire component of a fluorescence observation apparatus. 

[FIGURE 15] 

Fig. 15 is a block diagram showing the structure of the fluorescence image processing apparatus in the component of Fig. 
14 

[FIGURE 16]. 

Fig. 16 illustrates the operation to be performed when an image conversion table is made in the fluorescence image 
processing apparatus. 

[FIGURE 17] 

Fig. 17 illustrates an example of the structure of a fluorescence observation apparatus having two laser beam apparatus. 
[FIGURE 18] 

Fig. 18 illustrates a fluorescence observation apparatus capable of performing a normal endoscope observation and a 
fluorescence observation while necessitating one light source apparatus. 

[FIGURE 19] 

Fig. 19 illustrates the entire structure of the first embodiment of a fluorescence diagnosis treatment apparatus capable of 
performing fluorescence observation and laser therapy. 

[FIGURE 20] 
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Fig. 20 illustrates the entire structure of the second embodiment of a fluorescence diagnosis treatment apparatus capable 
of performing fluorescence observation and laser therapy simultaneously. 

[FIGURE 21] 

Fig. 21 illustrates the entire structure of the third embodiment of a fluorescence diagnosis treatment apparatus capable of 
performing fluorescence observation and laser therapy simultaneously. 

[FIGURE 22] 

Fig. 22 illustrates a fluorescence observation apparatus having an infrared laser light source as an infrared image 
generating source for correcting a fluorescence observation image. 

[FIGURE 23] 

Fig. 23 illustrates an example of the structure of the fluorescence observation apparatus having a guide pipe which is 
provided with a light-guide means of excitation light and guide the endoscope for a fluorescence observation to an object 
part. 

[FIGURE 24] 

Fig. 24 is the perspective diagram of the structure of the front end portion of the guide pipe shown in Fig. 2-10. 
[FIGURE 25] 

Fig. 25 illustrates an example of the structure of the fluorescence observation apparatus using the parent and baby scope 
type endoscope to insert in the channel of the endoscope having a narrow diameter. 

[FIGURE 26] 

Figs. 26 to 28 are related to one example of a space forming means of a fluorescence observation apparatus. Fig. 26 
illustrates. the schematic structure of the fluorescence observation apparatus. 

[FIGURE 27] 

Fig. 27 illustrates the transparent cover as a space forming means to be provided in the distal portion of the endoscope of 
the fluorescence observation apparatus. 

[FIGURE 28] 

FIG. 28 illustrates the operation of the endoscope having a transparent cover as a space forming means which is provided 
in the distal portion of the endoscope. 

[FIGURE 29] 

Fig. 29 illustrates a state where the transparent cover is provided for a side-view-type endoscope. 
[FIGURE 30] 

Fig. 30 illustrates a state where the transparent cover is provided for a diagonal-view-type endoscope. 
[FIGURE 31] 

Fig. 30 illustrates a state where an observation is being performed with the diagonal-view-type endoscope having the 
transparent cover. 

[FIGURE 32] 

Fig. 32 illustrates the other space forming means which is provided in the distal portion of a side-view-type endoscope and 
a perspective type endoscope. 

[FIGURE 33] 

Fig. 33 illustrates the other space forming means which is provided in the distal portion of a side-view-type endoscope and 
an perspective type endoscope. 

[FIGURE 34] 

Fig. 34 illustrates another example of the other space forming means which is provided in the distal portion of a side-view- 
type endoscope and an perspective type endoscope. 

[FIGURE 35] 

Fig. 35 illustrates the operation of the other space forming means in Fig. 33 which is provided in the distal portion of a 
side-view-type endoscope and an perspective type endoscope. 

[FIGURE 36] 

Fig. 36 and 37 are related to another embodiment of a space forming means provided in the endoscope of a fluorescence 
observation apparatus. Ftg. 36 illustrates a state where an observation is being performed with a straight-view-type 
endoscope having a balloon as a space forming means. 

[FIGURE 37] 

Fig. 37 illustrates a state where an observation is being performed with a diagonal-view-type endoscope having a balloon 
as a space forming means. 
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[FIGURE 38] 

Figs. 38 to 45 are related to the 1st to 3rd embodiment of a fluorescence observation apparatus which obtains a 
fluorescence image suitable for performing a excellent diagnosis regardless of the distance to a subject. 
Fig. 38 illustrates that a part of fluorescence intensity picked up by the distance to a subject is saturated. 

[FIGURE 39] 

Fig. 39 illustrates a structure of the first embodiment of a fluorescence observation apparatus. 
[FIGURE 40] 

Fig. 40 is a block diagram illustrating the structure of the image display control system in the modification of Fig. 39. 
[FIGURE 41] 

Fig. 41 illustrates the structure of the second embodiment of a fluorescence observation apparatus. 
[FIGURE 42] 

Fig. 42 is a block diagram showing the structure of the fluorescence light quantity detection apparatus in Fig. 41, 
[FIGURE 43] 

Fig. 43 illustrates the structure of the modification of the second embodiment 
[FIGURE 44] 

Fig. 44 illustrates a state where a medical operation is being performed by an operator. 
[FIGURE 45] 

Fig. 45 is a schematic view which illustrates the structure of a stereoscopic endoscope of the third embodiment of the 
fluorescence observation apparatus. 

[FIGURE 46] 

Fig. 46 and 47 are related to the first and second embodiment of the fluorescence observation apparatus having a 
function to perform positional alignment. Fig. 46 illustrates the structure of the first embodiment of the fluorescence 
observation apparatus. 

[FIGURE 47] 

Fig. 47 illustrates the structure of the second embodiment of the fluorescence observation apparatus. 
[FIGURE 48] 

Fig. 48 illustrates the fluorescence characteristic of tissues in a body cavity when excitation light X 0 is irradiated by the 
fluorescence endoscope apparatus. 
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(57) (57)[SUMMARY] 

[B#j] [OBJECT] 

fcib^U-tf?, IkJtfi&Jlg.'ft'ftifiVfy An error is few by performing a correction 

— ic&S «fc 0 f£$ijEi~5 :tt beforehand, so that a fluorescence-intensity 

iS<9<D'>ftv\ JcDttgiDS!;^ distribution may become uniform. A more 

Wffi&'ii o o accurate diagnosis is performed. 
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[mm [SUMMARY OF THE INVENTION] 

ytW.2 IcfaM&titc V— -f (#J Excitation light X 0 are generated from the 

x.l^f442nm©He-c laser 8 (for example, He-cd laser with a 

d if) 8 X K) , Ib£l?t X 0 wavelength of 442 nm) built in the light source 

£fg£U %&yttt%im&^&6 2. It guides light to the light guide 9 of an 

£iICft!I^3 <D 7 4 h#-f K endoscope 3 through light-distribution 

..9t£^c1-5 0 Icft#M8¥ adjustment means 6. 

ft6(i x k*— A^df-.x/'^ygfl Light-distribution adjustment means 6 consists 

1 0 t^Wi^^t^M^t i^** 1 of a beam expander part 10 and a movable 

l£<omf&£ti. wyXll<D condenser lens 11. 

Mlwcfc^ 1f3te0>iE3te# A light-distribution of a laser light can be 

*fr$r3£fb$-e:5 r £#"C# 5„ varied by the position of a lens 11. 

4 4 2 mmCDSb^ft 1 0 By the normal part, that strength of the 

btlZfflMOlkybtZ, jEffSRiS fluorescence of the tissue obtained by 442 mm 

T?f±-t » ?S3E8P"C excitation-light is strong. 

It, jg^CD^V MaOTrjEf^liiit^ It compares normally and is weak at the side 

§§V\, -o^O, with a wavelength short in a disease part. 

X 1 , * 2 tiES'tfra Because the ratio of a fluorescence intensity 

^X"Myt&£<nitW>M;teZ)<D is different from fluorescent X. 1 from a 

f, 1 , 12 <£>Jt^£ photographed object 13, and A 2 by the 

;fc£><5 Cl t X*'MHb jESSrE&J disease in it being normal in other words, a 

C i: /$ S "C# 5 0 disease and the tone are distinguishable 

requiring for the ratio of this X 1 and X 2. 
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[CLAIMS] 



[»#Sl 1 ] 

m<o if h tb £ M»i- 5 1H 



[CLAIM 1] 

Excitation light are irradiated intra-corporeally. 
The image detector which requires for a strong 
distribution of a fluorescent image in the 
fluorescent endoscope apparatus which 
observes the fluorescence emitted from an 
intra-corporeal tissue, it has image correction 
means which performs the suspending/hanging 
correction of coefficient for every area of light- 
distribution modification means to change the 
light distribution of excitation light at least, or a 
fluorescent image. 

So that a strong distribution of a fluorescent 
image may become uniform the first half for 
which it was required by the above-mentioned 
image detector, control means to control either 
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ffl^Et&ffiz-itZ k&ftWtk-t at least the above-mentioned light-distribution 

^^Ttrt^I^^tto means or image correction means was 

provided. Fluorescent endoscope apparatus 
characterised by the above-mentioned. 

mwmmtmm] [detailed description of invention] 

.[0 00 1] [0001] 

imm±(Dm^m] [INDUSTRIAL APPLICATION] 

^:^Wf±S6fe5tt <fc S^Tt^^r This invention relates to the fluorescent 

#5: k<DX*£ Z>%LytfafflM$£ endoscope apparatus which can obtain the 

jEMMf %>o fluorescent image by excitation light. 

[0 0 0 2] [0002] 

[f£*©Kflf] [PRIOR ART] 

i£r^ 03 g ^^Tfe^^ In recent years, a medicine is injected from the 

^Ife^SAL, -tOISI^tf) living body to a home fluorescence and the 

2 lk%W^Lt LT^titi living body. It is detected, doing the 

L> -troj&^tefe^fe* £fc&8Ji$ fluorescence of that medicine as a two- 

oaStt^JSi*OjlAftll8SrftW dimensional image. From that fluorescent 

i"5t£flfri s fe5o image, there is a technology that illness 

condition, such as the modification of an living 
body tissue and cancer, is diagnosed. 

[0 0 0 3] [0003] 

UW-^^t^^^XYty £#£1.8$ In a home fluorescence, if a light is irradiated to 

^7fc£85Jti~5 t , ^(Dfjjh&yt an living body tissue, the fluorescence of a 

cfcflg^iKfiW^ftasiS^-t- wavelength longer than those excitation light 

So £#(^iotj-5^5t^K(5r L will occur. It is done as the fluorescent material 

#!Jx_f3:N ADH (-^^ in the living body, for example, there are NADH 

YT"f^y%^7 u^-f- K) , (nicotinamide adenine nucleotide), FMH (flavin 

FMH (77 If / ^ ^ l^^" mononucleotide), pyridine nucleotide, etc. 
5^ K) , fc° y 9 \yir=f- K Recently, the interactive relationship with the 

#i s fc5o ifcifi:~Cf£. ClOcfc^ illness is clear such inside causative 
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rtHMi, toftS substances. 

[00 0 4] [0004] 

^fc, il^JO^ftlc&i^Tfi, Moreover, in the fluorescence of a medicine, 

H p D (•^••^ h #;>7 -y !J » , the integrated property to cancer has HpD 

Photofrin, ALA (5 -amino (hematoporphyrin), Photofrin, and ALA ((delta) 

levulinic acid) j6Stf~»©&$H4 -amino levulinic acid). 

fi^fo*) , dtibil$J3rdfeftF^{£ These medicine are injected in the living body. 

&AL X ^tfribO-gyt Sr||^1" A diagnosis of an illness part can be 

£>Z.bT:^ J&l^piWiOl^^r^oJ performed by observing those fluorescences. 

I 0 0 0 5 ] [0005] 

9 , -htSS^^^St/^^ In other words, in an above-mentioned home 

^«t5^3tt*5V^T» jE^&fl<h fluorescence and the fluorescence by the 

M$£M<D'£yt&.!glkX$ ; Z(DX'< medicine, the fluorescence intensity and its 

9 h/^fct!£ik-f2> a ^Zt, ^ spectrum of a normal part and a disease part 

7t05SS, h/^^rH^T* vary. Consequently, fluorescent strength and a 

1&tit}U ##rt"5 r. bX'lEI&U spectrum are detected by the image. 

tm*mmiTZ>^bftX-%Z> a A normal part and cancer can be 

*:<OWl\l5&ib LT, *tti^A distinguished by analysing. 

M <k 5 5 — 304429 As shown in Japanese Patent Application No. 

^r\Z7jk-f J; o fc, jib&ft* 0 5-304429 by this applicant as that 

(0iJx.fi 3 5 0mm~5 0 0m discrimination method, the laser (for example, 

m(D%) (DV>—1r (tfiJxJi^^ an excimer laser, a krypton laser, a He-Cd 

i/-*r u—f s ? y -f Y >■ y» , laser, dye laser) of excitation-light X 0 (for 

He-Cd U'— If , fe^ if ) example, 350 mm - 500 mm light) is irradiated 

&0£f5fcBa&fi-.5 o H 4 8 KItf to a diseased part. 

5 Id* W^.tf4 4 2 mm© As shown in Fig. 48, by the normal part, that 

Eftf&ytX 0 X*%btiZ>W$.<D strength of the fluorescence of the tissue 

JE^MiX-te^O^S obtained by 442 mm excitation-light X 0 is 

ffi^UVlt, strong. 

vMI'JT'IE^diti^iiV^ o£ 9 % In a disease part, if compared with that which 
114" A 1 , 1 2 t b is normal by the side with a short wavelength, it 

•?1kyt&m<D S<D is weak. 



99/11/17 



8/223 



(C) DERWENT 



JP7-222712-A 



X\ lOA 1 , X 2 <Dit^%: Because the ratio of a fluorescence intensity 

<5 <h ~C;f?il£ <t jES^tESU is in other words in the drawing(s) different from 

t^^i^ttSo ^^X\ ^ Aland I 2 by the disease in it being normal, 

)fe^4 8 0- 5 2 0nmOSI a disease and the tone are distinguishable 

IkTfG 3 0 n mSX±(D^i$i<D 2 requiring for the ratio of this 1 1 and A 2. 

oco^ ^ a, 9 Srii ifj^g;t7 Consequently, 2 filters, a 480-520 nm band and 

M^^^rV^7 7 band 630 nm or more, are passed in a 

4 T) T*$§f£ ®^&L31i£fi fluorescence. A photograph is taken with a high 

\z. <fc f9 N #^^i£5IS]TM^© sensitive camera (image intensifier). 

WfMUf£rfTV\ ^(Di&frh^ An image processor performs image 

$§{£l# 7~X^iW;iHnE1MBfi calculations, such as a difference, between 

J§r^^fi^t^;?F*t*<5 CI <!: each band wavelength. The imitation colour 

X\ WJLTt^5 0 display from that value, for example, normal 

part, is green. An abnormal part is displaying as 

red and is distinguished. 

[0 0 0 6] [0006] 

[36Ka s #*LJ: 1 birZtik [PROBLEM ADDRESSED] 

£§] Incidentally, an endoscope transmits the fibre 

t^5T\ f*i$S$lfi}fc4\ £ft for light-guides, a diffusion lens, and the 

F*3-MSi£ L$UH"i"5fctf>tf\ 31 reflected light or the fluorescence for 

3fc^7r^'*— , fctfc^^^i:* transmitting a light to the living body and 

RW3tXllS*S:^fr^^eiJ6 irradiating it to an external. 

ll^^Sfc&^^^—v 1 ;*/ It is comprised by the image guide for 

<< K, %tya\s>X 9 SBB^i^X- observing, the objective lens, the eyepiece, etc. 

[0 0 0 7] [0007] 

wtibft^^fi* ^tt-ftt&S These optical system respectively has a 

l^^fc^ wavelength characteristic, dispersion, a 

ttH-C«#fc««:Lfc»£\ * distortion, etc. 

^IS^f ^ct^fc^T, ^5t3^S When a fluorescent observation is performed 

i^^/Ji^Cfc^, by the endoscope, in that observation area, a 

^IH&SrBl"C^3t5fiS^ 3 ftJ{^ia nonuniformity results in a fluorescence-intensity 

*£IE#$|S<7)W5U distribution. 
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I^H^O 5r^C5 w i /5 s fe 0 , PrI Moreover, when a difference is in a 
ofc„ fluorescence-intensity distribution especially 

between detection wavelengths, an error may 
be produced in discrimination of cancer and a 
normal part. It was the problem. 



[0 0 0 8] 

f)tMA^-l:/i5 J: 9 

[0 0 0 9] 

fc« J: 5 



[0008] 

This invention is formed in consideration of an 
above-mentioned situation. 
It aims at offering the fluorescent endoscope 
apparatus with a few error which can perform 
an accurate diagnosis more, by performing a 
correction beforehand, so that a fluorescence- 
intensity distribution may become uniform. 

[0009] 

[SOLUTION OF THE INVENTION] 

The fluorescent endoscope apparatus of this 
invention irradiates excitation light intra- 
corporeally. In the fluorescent endoscope 
apparatus which observes the fluorescence 
emitted from an intra-corporeal tissue, it has the 
image detector which requires for a strong 
distribution of a fluorescent image, and image 
correction means which performs the 
suspending/hanging correction of coefficient for 
every area of light-distribution modification 
means to change the light distribution of 
excitation light at least, or a fluorescent image. 

Control means to control either at least the 
above-mentioned light-distribution means or 
image correction means is provided, and it is 
comprised so that a strong distribution of the 
above-mentioned fluorescent image obtained 
by the above-mentioned image detector may 
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become uniform. 
[0 0 1 0] [0010] 



IftUSl [Effect] 

*»WO*3trtft*IKllt?f4, It is controlling either at least the above- 

b .buIE©J^¥^S{c «t 9 tufEitft^ mentioned light-distribution means or image 

tti^S"C5ftft ^HfcmflB^iJt® correction means by the fluorescent endoscope 

$L<D3&£[ftlfifc%&i%— £ ft 5 apparatus of this invention so that a strong 

<£ o b t B&IEiS3t^ distribution of the above-mentioned fluorescent 

©£fcf4H&ftuE#&© if*? b image obtained by the above-mentioned image 

;t/£rfl!!lfl?~t"<5 w b T\ hh detector by above-mentioned control means 

frCfts ik^SSBA^^St^— \Z becomes uniform. The thing with a few error 

ft 5 cfc o dli]E"t"5 w b X*W* 9 which an accurate diagnosis is performed more 

04>ftV\ «k 9 W&OiSSlM^Br is enabled by performing a correction 

£rfr5 b i"S 0 beforehand, so that a fluorescence-intensity 

distribution may become uniform. 

[0 0 11] [0011] 

[MWl] [Example] 

m 1 Rl$m 2 fifcW5lfl©$|5 1 H Fig. 1 and 2 is concerned in the 1st example of 

M&\\z.%t> 9, Si fi^^ft^ this invention. Fig. 1 is a block diagram showing 

it$£g<£>^ 1 ^ife0!l0>lfcfijc£:^ the component of the 1st example of 

"tHWcEiU HI 2 (4H 1 O^Ttrt fluorescent endoscope apparatus. Fig. 2 is a 

tttt©S^#J05<ffl©Wfifc£r* block diagram showing the component of the 

-t*f#J&m~Cfo<5 0 principal part of the modification of the 

fluorescent endoscope of Fig. 1. 

[0 0 12] [0012] 

EI 1 {ZTfrfrX o d N Hi ^Jte^J As shown in Fig. 1, the fluorescent endoscope 

<D^%ti 1 $M$£kW 1 it, W)&% apparatus 1 of the 1st example processes the 

%$££.i~2>ytM 2 b s JtW 2 image from the light source 2 which generates 

kOlft^^££{$rttcBS|tLT excitation light, the endoscope 3 which the 

^^^r^tti L£ft^{cfei§i"<5 excitation light from a light source 2 are 
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rt&lt 3 t . irradiated in the living body, and a fluorescence 

&&L&%fg&\z.&&1'Z>%* is detected, and is transmitted to an external, 

=7 Ah, iity A frh<nW$L% the camera 4 which takes a photograph of a 

^3t&!£5^£:##>5 fluorescent image by the high sensitivity, and 

&\^W&Tnlfe%%'ii oWfo&M converts it into an electrical signal, and the 

^ff 5 t , mitZI&ft'&BZftlfifr camera 4. It is comprised from an above- 

3t2S2{drt^$tb5iS3t^ mentioned fluorescence-intensity distribution 

/fijfSHI^fft 6 §r^J^3"t"5 =3 y t° with the image processor 5 which requires for a 

jx — ^ 7^(Cct 9 M^iiSo fluorescence-intensity distribution and which 

performs both the calculations between images 
by the computer 7 which controls light- 
distribution adjustment means 6 built in a light 
source 2. 

[0 0 13] [0013] 

ytM2fcfaj&£titzis— First, excitation light X 0 are generated from 

If (fl»Jx.fi&S4 4 2 nmOH the laser 8 (for example, a He-cd laser with a 

e — c d If N 3 5 0 mm— wavelength of 442 nm, a 350 mm - 500 mm 

5 0 0 mm<Dx-*r U— U\ excimer laser, a krypton laser, dye laser) built in 

^!i^hy u-if , &m if) the light source 2. 

8 J: 9, HjjgftA 0£fg±U It guides light to the light guide 9 of an 

EftMWtt^aefcfitrtft endoscope 3 through light-distribution 

»3<&^>f b#>T K 9 fcaSftf adjustment means 6. 

So WEE*5^*liaE^a 6 f±. Above-mentioned light-distribution adjustment 

t"— Aai^r^y^^ygR i o b& means 6 consists of a beam expander part 10 

®3 RTt£ft3l3te u ^X liiOi and a movable condenser lens 1 1 . 

J&£tl, ui/Xl KDitLW^X' A light-distribution of a laser light can be 

■5 , I'— if 3t©E3t^**95ft varied by the position of a lens 11. 

$-&5w(!:^t#5o f^> In addition, the position of a lens 11 is 

Xli©ttl(i, n>t 0 ^ — * controlled by the computer 7. 

GfHIScFftSo h# The laser light which guided light by the light 

<< Y 9 £ fritz if^tfi guide 9 can be extended with the diffusion lens 

rt^it 3 rtS5?rii 9 ttttfc 12 through* endoscope 3 inside. 

1 2 Id i U tttf btK tt^ft 1 It is irradiated by the photographed object 13. 

3 izffiM £frlZ> 0 3z LTl&^ffc And, incidence of the fluorescence which 

1 3 «£ 9 ffifc^ft^lJtf^UvX came out from the photographed object 13 is 
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i 4, -r t-vm ki 5, $ 

BgU^Xl 6 £iIC#p< 7 4C 

ttfc^^fi^U^Xl 7, 
EHBtV/u* 1 8, -T^— v 5 ^ 
isT^i/yj^T (I. I. ) 

1 9&&CCCD2 Ot«$ 

4 8l:*LtJ;5C, #J£fcf4 

4 2mm(Oii)g3t A 0 T*#b 

*L 6 fit, lEiftwr- 

V\ ^£ 0 x 04 8 1 , A 

2 ££tt£«£-e3bfc3fia©Jt 

Wftfcswe, :©n , x 

*r r. T\ tufan^ /u* 1 8 
lCli4 8 0~5 2 0 nm©fi| 
3 0 nm«lO« 



performed to a camera 4 through an objective 
lens 14, the image guide 15, and the eyepiece 
16. 

The fluorescent image by which incidence 
was performed to the camera 4 is picked up by 
CCD 20 through the joint lens 17, the rotation 
filter 18, and the image intensifier (I.I.) 19, and 
is converted into a video signal. 

As shown in Fig. 48, by the normal part, that 
strength of the fluorescence of the tissue 
obtained by 442 mm excitation-light X 0 is 
strong. Compared to normal, it is weak at the 
side with a wavelength short in a disease part. 

Because the ratio of a fluorescence intensity 
is different from X 1 in Fig. 48, and X 2 by the 
disease in it being normal in other words, a 
disease and the tone are distinguishable 
requiring for the ratio of this X l and X 2. 

Consequently, the filter which performs the 
transmission of the light of a 480-520 nm band 
and a band 630 nm or more is alternately 
arranged on the above-mentioned rotation filter 
18. 



[0014] 

o4H-? 2 imJ:0leHB7 
#1154 80~520nm, 63 

IB*—* 2 1 <D[U3£l2fitj!B^ > 
tfa.-* 7T-«£tLfc*-f 5 
y/ayhn-y 2 2T?W»$ 

ccd 2 oii^^r ? 



[0014] 

By in other words the rotation filter 18 rotating 
by the motor 21, the fluorescent image of a 
band (above-mentioned 480-520 nm and 630 
nm) can be picked up alternately. 
In addition, rotation of the above-mentioned 
motor 21 is controlled by the timing controller 22 
controlled by the above-mentioned computer 7. 

CCD 20 is driven by the driver 24 by the 
timing controller. 
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[0 0 15] [0015] 

mlfecCD 2 OX'&blntz.-gyt The fluorescent image obtained by above- 

®#MS^glc:A^$ mentioned CCD 20 is input into an image 

tls #&£1iM£lS©ilHftlB]"eSI processor. 

1$^ ^tOltllfc^CfcaHa It calculates between the images for every 

#7— IHfeS:*^* 2 3 wavelength band. 

"t'-So ^fc, — 2>X'fe^ fulfil A imitation colour image is displayed to a 

TtS^co^S^^ £r = ^ tT 3. — monitor 23 depending on the result. 

^ 7T'$?#f L.iSj— lefts <£ ^ Moreover, in one side, a strong distribution of 

ytM2<DUisX l l (Dfig^r^iJ an above-mentioned fluorescent image is 

ffi~i~Z> 0 analysed by computer 7. 

The position of the lens 1 1 of a light source 2 
is controlled to become uniform. 

[0016] [0016] 

f*k w<BK3te#*j05WSEfirt& In addition, adjustment of this light-distribution 

$fctfc3fcfi&fc&iHttfc1fe¥tt:i 3 is performed in the standard photographed 

lz&\,^Xft\,\ ft&mfc&tpfc, object 13 before endoscopy. 
■£<£>Ifi#£:ifcfH"5o That allocation is maintained in endoscopy. 

[0017] [0017] 

r (DX o Klp-WfcMO&Jtfai®. Thus according to the fluorescent endoscope 

H^ii 1 M<£tUi, apparatus 1 of this example, because a 
&\Z.ytM(DMZyt fluorescent image varies the light distribution of 

X\ x^—yo&j&izj: *) % a light source to a group, even if that optical 

(Dyt^tfrfefrMitLX t> gfttj: characteristic varies with the exchanges of a 

^3t^£r#5 t frX% 5„ scope, a favourable fluorescent image can be 

obtained. 

[0018] [0018] 

tZ^X\ W 1 MMffl<D$EJ&m Incidentally, the variety of endoscope is 

t LT, hbfrtib, ftlllitf) beforehand detected by the bar code as a 

= — KT-^ffi U -t modification of the 1st example, 
c^^l^lw-g-^^fc, Ififtt-fS It can comprise so that it may be done as the 

<fc 9 (ef#$ci~'5 w £ > ^. light distribution combined in that variety. 
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<D£ o Z t X\ tulE With such a component, the adjustment 

% 1 MM&W «t 9 f^s F^^LH^ before endoscopy is not needed such as the 1st 

3E©B&Ojrafi# s ^b&V\> above-mentioned example. 

[0019] [0019] 

o£ 9 , m 2 (C^-fJ: 5 ^ In other words, as shown in Fig. 2, as a 

1 %y§M<Dl£M&\b LT> modification of the 1st example, the bar code 

..|30^^^3 1 rt&ft 32 which the model or the light-distribution data 

3 ©ttlSXfiSlftx — * d*ia£ of an endoscope 3 described at the connector 

titcs<— =* — K 3 2 t s BMB'* 31 of an endoscope 3, the bar-code scanner 33 

— K 3 2 SrSc^BxS'*— = which reads the above-mentioned bar code 32, 

-K^^ + t33t, /<— zi — and the computer 34 which controls light- 

K 3 2 (D"r — $ «£ 9 distribution adjustment means 6 to vary a light 

Wi@Lb «t 5 (wSE^teSrfBMfccF distribution so that it may become the optimum 

-fr5E#5^9ISE^® 6 SrfHOflil fluorescent image from the data of a bar code 

-t&^l/t'zL — # 3 4 b sriix. 32 are provided and comprised. 

[0 0 2 0] [0020] 

-t LTs 7feM2 tCF^!Eil3 And, the connector 31 of an endoscope 3 is 

9 3 1 £Jf A1~5o w<DB^ inserted in a light source 2. 

=3***3 1 14, F*j&ft 3 © At this time, the bar code 32 which the model or 

fflMXit&Lytf*'— fritz the light-distribution data of an endoscope 3 

K 3 2 S^ft^ix* described is appended to a connector 31. 

;o^-n-K3 2^r/^— =3— This bar code 32 is read with the bar-code 

K7^tt3 3t = ^ ~(Dfa scanner 33. 

Jfc3rS^ ^yt 0 ^- — ? 3 4t This result becomes as follows to a group. 

Eft#*fr3BSE^S 6 £$0^1" Light-distribution adjustment means 6 is 

5 o controlled by the computer 34. 

[0 0 2 1] [0021] 

IOIdS, ^iuO^t^ft: l 3 £ Consequently, the optimum light-distribution 

fflv^fcS£3tPlfi£:fT 9 w t ft < can be obtained, without performing light- 

ftSfcBEft^Mfr.SrWS w £ distribution adjustment using the prior 

# 5 0 photographed object 13. 
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[0 0 2 2] [0022] 

Wi. WisZ1£lMMffl\z.$3\,^X, In addition, in the 1st above-mentioned 

4 ^ —i?7 7-4 ^<—<D-^<D^U example, it is being used the object that strand 

^8/i m^±<£>*$)£{££j-t-5 ~ of whose of an image fibre is 8 micrometers or 

t X\ 6 0 0 n m£/.±co#"fe£> more, and the attenuation of red colour 600 nm 

t$Mft'J?fe< , i. 9^£Lfcft or more is few, and the fluorescent diagnosis 

^MWit^^.Xhbo stabilised more is possible. 

[0 0 2 3] [0023] 

Bttcjfc 2 MMMfc-ofXW&'t Next the 2nd example is explained. 

5 0 ®3\*m2nnm\zmz& Fig. 3 is a block diagram showing the 

3fcrt&^^tt<Dft$L^3ifcaffig|J<£> component of the endoscope point of the 

j Mf&. : &7F'tffij&MXfoZ> 0 %1 fluorescent endoscope apparatus based on the 

m&m\*mmMmttek/v¥ 2nd example. 

WlZX'foZ>(DX\ S&51#e5cGD Because the 2nd example is almost the same 

^•f&E^ t, |p]— fgEJcdtelU as the 1st example, it explains only a different 

^■*^rt%lWlt%mi-Z>o component. 

Attachment explanation abridges the same 
symbol as an identical component. 

[0 0 2 4] [0024] 

-f * — KJ: 9 &<5 In the endoscope which consists of an image 

Cifc^-C, W,£M&<Dfrfflfa± guide, the outer diameter of the fibre which 

(Dtzib, 4*— K^^^c comprises an image guide is made thin with 7.5 

~f% 7 7 4 O^MlSr 7 . 5 microns for the improvement of an observation 

u t < L, ^Ifc^riiAD LT V ^ image in a resolution. A number is increased. 

<5 0 IW7 7'f^-OliSftt The red transmission efficiency was reducing 

J; -o X4 ^ — Kili22^l5T* with small in the image guide peripheral part by 

0F&<DteT£$)t$-tft>T frttitfi h narrow-diameter-isation of this fibre. 

{£T LTi^/c^, ilS 11^ However, in the usual endoscope 

^MX\±"5M.t£fr-o tz 0 observation, it was convenient. 

[0 0 2 5] [0025] 

L/^U ^.%^^^X^^<D-M However, in the technology that disease parts, 

f£pB£rI£$Tl~£ftfl?(;i:fcv>T such as cancer, are diagnosed using a 
lt^-&bft&<D it fluorescence, since the calculation between 
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ftfiFflroiS^&fToTV^Sfc wavelengths was performed, when the red 
ft, 4 ^—i/'H'i YW$X%~Qfc transmission efficiency reduced taking the ratio 
fe0^i£^^ii>{g;T^~'5 hl&^F of green and red colour etc. in the imiage guide 
<Dl!i&%(lkjEtt1$<DWl\zl& l 0 peripheral part, the error might be produced in 
S:tD5iti s J)ofco discrimination of disease parts, such as cancer, 

and a normal part. 



[0 0 2 6] 



[0026] 

Consequently, transmission use of the red- 
colour area in an image guide peripheral part is 
performed on the shoulder as fluorescent 
endoscope apparatus of the 2nd example. 

Discrimination of a normal part and a disease 
part is performed more accurately, performing 
the resolution enhancement by the gain of the 
number of fibres. 



[0 0 2 7] 

^-^>f K*#U «§5i1-5 



[0027] 

In other words, excitation light are irradiated 
intra-corporeally. 

In the endoscope apparatus which observes 
the fluorescence emitted from an intra- 
corporeal tissue via the image guide which 
consists of an optical fibre, the band of the red- 
colour area of the wavelength characteristic of 
the optical fibre of a peripheral part was 
increased in the central part of the optical fibre 
and the peripheral part which comprise an 
above-mentioned image guide, compared with 
the central part. 



[0 0 2 8] [0028] 

Lfci^ot, << t—i/JJ'i Y<D Therefore, because the band of the red-colour 

Jlli2<fl5©3fci6&5 s 3fe7 t 4 '<—<D area of an optical fibre is increasing even when 

El^ifrL JSv^TAU cftttfc, the light ray of the peripheral part of an image 

%7 T 4 W^fefiSiSlcW^fJsIc guide inclines and incidence is performed to the 
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^ti^JDLT^5WT\ ^&<DWl surface of an optical fibre, red coming off 

tt&'pti < * 0 , m^m^L<om decreases. 

Sf fcHff 4 < , JSXIB £ IE^£i5 Discrimination of a disease part and a normal 

©£J5iJ#"C# 5 0 part can be performed regardless of the place 

of an observation area. 

10 0 2 9] [0029] 

Z<D^^z, W, 2 Mlfe&ico^ytfa Consequently, in the fluorescent endoscope 
tSSfi^ftffi, 7 7 4'^— apparatus of the 2nd example, because the 

UttPfc <£ 5#fl?f£r6]J:3:fTV^o transmission efficiency of the red-colour area of 

iiS^I5W^fe^|J|Kco^5^| a peripheral part is improved, performing the 

^^£rfp]JiLTt^3<7)T\ ilia resolution enhancement by the fibre number 

UOfc&yttDt&mZVjK'Z t gain of books, the attenuation of the red colour 

> 1 7fc&<D\fc^[z J: *9 , of a peripheral part can be prevented. 

m^Mt^U(Dm^\(on, » By the ratio of green and red colour etc., 

fe&t^^feOfiSI^J^^^iflSB because the transmission efficiency of green 

Ti&TL&l^<7)T\ li^SIt^: and red colour does not reduce in a peripheral 

i&ltZiol^X fe£IBUa*"C# part in the case of discrimination of a disease 

£° part and a normal part, favourable 

discrimination can be performed in the 
observation image whole region. 

[0 0 3 0] [0030] 

cfc D PMllfc* 2 «W*|ftWi- The 2nd example is explained in detail. 

5 0 03 (a) &l>* (b) til*) Fig. 3 (a) and (b) are the sectional view of an 

H^^iSSBOBffffillStK^f — endoscope point, and the distribution diagram 

i?jj<4 K^5^Hk 1213 (c) of an image guide. Fig. 3 (c) is a diagram 

\i%7 7 4'<— (D&MQfcfe&TF showing the wavelength characteristic of an 

-fmx*h% 0 optical fibre. 

[0 0 3 1 ] [0031] 

M 3 o 3© It is with the light guide 9 to which the point of 

3feM8SBf4)taS2A>P>roiajB3tSr an endoscope 3 transmits the excitation light 

fc^-tZ^'f K9 <t, y from a light source 2 as shown in Fig. 3. It 

4 htfsf K 9 a>b<©®3§3fc£:ft consists of the concave lens 12 which diffuses 

ErttdttftLTfiSlff-SDDuy and irradiates the excitation light from a light 
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Xl2i, 6iIiaS!j©3t^«t 5:§£ guide 9 intra-corporeally, the objective lens 14 

ft^^^r^f ^—*s134 K3 6 60 which projects the fluorescent distribution by 
i^®3 6 a l£&i^i~<5 above-mentioned excitation light on end-face 

Xl 4^ S3t^?r^ ^ 7 4 \ZL 36a of the image guide 36, and the image guide 

^—i/jJ'i K 3 6 «fc 36 which transmits a fluorescent image to a 

9^$c$ti^ tuta^ ^ camera 4. Furthermore, the above-mentioned 

—i/ji^ K3 6 ^'frfcBi* 7 . image guide 36 consists of optical-fibre 37a 

5 ii m<Dyt7 7 4 3 7 a k* whose central part is 7.5 micrometers, and 

^ia$|J*5 8 Mm©)t7 7^^3 optical-fibre 37b whose peripheral part is 8 

7 b cfc ^^c-So micrometers. 

[0 0 3 2] [0032] 

tit, 7^b#<K9, And, the light irradiated by the light guide 9 and 

yXl 2 ^ct DflRW^H^Jtll the concave lens 12 is irradiated by the intra- 

*Krt^M4t$*L, #HMB, IE corporeal. 

SpR^JC^ Dfc^3t* s 5l4:i"'5o A fluorescence occurs depending on the 

^(D^yti^^MW) ^>Xl 4 T? disease part and the normal part, 

-f Tt—i/Jf'i K3 6 ©iS&iSKiS: That fluorescent image is projected on the 

!21"5o -<£>B$\ SJKi"5^© end face of the image guide 36 with an 

ttUfi^ * - i/tfJ K36©S objective lens 14. 

I36a £f#j&1~5?fc:7 7^ At this time, incidence of the light ray of the 

At^Blc^t Lfc^Hi^^^oT image to project is performed with a certain 

A#t"f~<5 0 fflz-l£s c t 3 'L ,k SiJ"Ctt angle to the optical-fibre plane of incidence 

7t37 7^>'<AltS(c:>?t which comprises end-face 36a of the image 

M^Alti" JS22lB$"Cf4 guide 36. For example, in a central part, 

5° flSfiIV >k TAjhH~'5o incidence is performed almost perpendicularly 

to an optical-fibre plane of incidence. 
However, in a peripheral part, about 5 

degrees inclines and incidence is performed. 

[0 0 3 3] [0033] 

k ZZ>X\ %7 7 4 s«Dft%k Incidentally, if the outer diameter of an optical 

%^<D AJH"^ ^0° t 5 0 &d£t fibre and the projection angle of a light ray show 

t5Sfi#tt?:^t^ HI 3 the wavelength characteristic to 0 degree and 5 

(c) <D <k o &#t££ it degrees, it will become a characteristic as 

77>f^S*10MTO shown in Fig. 3 (c). 
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When the outer diameter of an optical fibre 
becomes below 10 microns, grad thickness 
becomes below about 1 microns extent. 

In a near infrared region, a cut-off frequency 
exists at red colour. 

In other words, the thickness of grad 
becomes thin as the outer diameter of an 
optical fibre becomes small. 

In other words, it applies to a near-infrared 
light from a red colour a long-wavelength side, 
and a light slips from a fibre and comes out and 
becomes unable to transmit. 

If the angle which performs incidence as for 
an optical fibre is increased on the one side, a 
partial light will exceed the limit of a projection 
angle and will get loose from it likewise. 



[0 0 3 4] [0034] 

LtcfcoX 7 . 5/zm(D77^ Therefore if about 5 degrees of the degrees of 

'*"CA#t£Sd s 5° §|£4!jg< t projection angle incline with 7.5-micrometer 

fa&^^<Dfc&$h^friSkT*i~ fibre, the transmission efficiency of a red-colour 

5 0 area will reduce. 

[0 0 3 5] [0035] 

— JS S *^Wf-efi4 8 0~5 4 On the one side, it has distinguished by 

0 n m(DWz^yt t 6 2 0 — 70 requiring for the ratio of a 480-540 nm green 

0 n m<Dfai*yt<Dlt$:$:tbZ> Z light and a 620-700 nm red colour in a cancer 

fc^M9JL-CV5. diagnosis. 



[0 0 3 6] 

m©jt7j^W * —is #4 
Kti*t5iB3 (c) Oi 



[0036] 

However, if an outer diameter comprises an 
image guide from the optical fibre which is 7.5 
micrometers, as shown in Fig. 3 (c), the 



0 icfflaftT^feteoSaWSSI attenuation of a red colour will occur in a 
±U*£S:2ft»JL-r h< teZo peripheral part. 

■t w"CA!t£Srofo5J§52S|5£: It becomes difficult to distinguish a disease. 
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fl4I# s 8 \i m(D%yr^< s^X'M Consequently a red band can be increased 

jfclTZ) r irX^-feW^^^rii^n with comprising the peripheral part with the 

> 4 ^ —*sji4 K© <h*tf>^ degree of projection angle from the optical fibre 

^"C t>i£j— ftfe^Sft^^rffS whose outer diameter is 8 micrometers. 
t pTtb"Cfc So It is possible to obtain a uniform transmission 

efficiency in every area of an image guide. 

[0 0 3 7 ] [0037] 

ft ^ #41 £: 8 m m t it"?\ 7 . In addition, an outer diameter may not be set to 

5 ii m<D££, K©J?^ 8 micrometers, but the thickness of grad may 

2r±| LT t &l\> *0iJ-eH be increased with 7.5 micrometers. 
7 . 5 m , 8/x "TM ^ — i?jJ4 Moreover, the example of this comprised the 

KSrlS fiJc Lfzfcs £ 8 . image guide from 7.5 microns and 8 microns. 

3/i, 8m, 7. 7m, 7. 4 However, it may divide into 8.3 microns, 8 

ii ir^SP^tC^ftT^jSUTt) microns, 7.7 microns, 7.4 microns, and may 

H V N 0 comprise any number of steps further. 

[0 0 3 8] [0038] 

m^W, 3 «W£o^TKE1" Next the 3rd example is explained. 

So BUXtfB 5(i^3^J5S^iJ Fig. 4 and 5 is concerned in the 3rd example. 
K^frU, 0 4f±^5trt^tt3S Fig. 4 is a block diagram showing the 

tt©rt!IIS$U$^©1ft&£^i" component of the endoscope point of 

f#fi£Hk 5 JiiU 4 cO^Ttrt^ fluorescent endoscope apparatus. Fig. 5 is a 

^S©^^J»rt^»5fe«i8SFI5 block diagram showing the component of the 

(D^j&&7jki-Mf&MX*foZ>o % endoscope point of the modification of the 

3 MM&lfeW> 1 ^JtS^J bfcb/v fluorescent endoscope apparatus of Fig. 4. 
ifWl Ctfo 9 , SE^^^fiili^ The 3rd example is almost the same as the 

atrt»«Oft4B»rtJcKftfc 1st example. 

^fl 5 ^ft5£:ttft£>"C, Only a different component is explained 
ifiS;©^lil^L, IrI— ftfig^fi because the point of having provided light- 
ly C $F £: o tft fi ^ fl& i" distribution adjustment means in the end circles 
So of an endoscope is only different. 

Explanation is abridged with the same 
symbol as an identical component. 

[0 0 3 9 ] [0039] 
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1£3MMffltZs '4 K The 3rd example is arranging the optical filter 

<F>Mz. s ®itZ^^rJto/c3t^ which had the absorption distribution before the 

7 << ^9 £-iEil1~<5 ZtX\ ^ image guide, and is the fluorescent endoscope 

3fc3Sl£©$MlifcJ&— \z. Ltz&yt apparatus which made the distribution of a 

F*3Hlli^fi'Cfc5 <> fluorescence intensity uniform. 

[004 0] [0040] 

.84 (a) , ( b ) iZTjk-fX o As shown in Fig. 4 (a) and (b), the optical filter 

fc, rt!i^3 a (Dfti&faXJ > 40 which had the absorption distribution just 

— Kl 5 ©ifflKrtciKilX^ before the image guide 15 in the end of 
^^W^tz^t^-y -f /u* 4 0# endoscope 3a is arranged. 
E«S*L-CV*3.- Other components are the same as that of 
\*M 1 HJSFJ t IS] C Xh 5. the 1 st example. 

[004 1 ] [0041] 

rnis^yt^y -i J^f 4 0 ft s HI 4 The above-mentioned optical filter 40 directs on 

(c) <D£ o \z.^ >k1i*hMWiZ. a periphery from a centre, as shown in Fig. 4 

fcJtt"C-t©K3te,£2H£< tt Set (c). It is set up so that that light absorbancy may 

0 f£8x££tiTW<5 0 become low. 

[0 0 4 2] [0042] 

^^ttkttSt^i^^'Xi For example, a fluorescent image is projected 

4 Sril ^ — ifffj Kl by the end face of the image guide 15 through 

i&®K:£tj^£;h/5o Cl©^ > an objective lens 14. 

— *y1i4 Kl 5 OilHu(C3t^7 |f the optical filter 40 is arranged just before 
wvu* 4 0 £IEM1"<5 i: „ the image guide 15 at this time, a fluorescent 
^fi^'kldit^JliaSr^S < -f image can make peripheral bright compared 
Z>ZktfX*1* Z> 0 — 2f , y§M% with a centre. On the one side, compared with a 
fi e P'frl;:tt;'< % Wia#flf<#0 centre, as for an irradiation light, peripheral 
-W < > £ fc % uyXi 4 tends to become dark. 

O-r-r ^ h — i/a yfilE^rfr? Moreover, if the distortion correction of an 

t, m*Hi>Vg < tt*)^-t objective lens 14 is performed, peripheral will 

\/\ £ btc-i' ^ Kl 5 tend to become dark likewise. 

(DiS®(75Jla23"C*{4 c t 3 'D(cit'<A Furthermore compared with the centre, about 

&fjfo^ 3 ~ 6 ° g|£fBv>-C*5 3-6 degrees of incident rays incline on the 

0 , mlZWlffifflVlX'Vg < #5. periphery of the end face of the image guide 15. 
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o£ 9 > hb^C^>^4 (c) The above becomes similar darkly in peripheral. 

CD X o t£%¥-7 ■< fcA t — An above-mentioned light-distribution can be 

i/tf-j K 1 5 OiEltilwiBtt'f*5 made uniform by arranging an optical filter as 

w t X\ HulHIE^fe^^lr*?)— \z. shown in Fig. 4 (c) just before the image guide 

t5wH 5 t#5 0 1 5 in other words beforehand. 



[0 0 4 3] 

**7-f^ 1 5tt, 

IJ6 0 0 nm^_k<D#[c:*tLT 
>V$ — 480~520nm 



[0043] 

In addition, the optical filter 15 may have the 
wavelength characteristic. 

For example, the filter which had a certain 
absorption distribution only to the light 600 nm 
or more, and the filter which had a certain 
absorption distribution only to the 480-520 nm 
light are combined. 

Or, the correction for every wavelength is 
made by using an any one. 

In addition, this may be attached to an eye- 
piece side. 



[0 0 4 4] [0044] 

tfcoT, WB'JfcEJtefHjE^Ska 5 Therefore, because special light-distribution 

i^b&v^<7?"C% 2£tifi. 3?Jal^# adjustment means is not needed, it can 

J&"C#£ 0 comprise cheaply and easily. 



[0 0 4 5] 

mwt, ^pfft^xi 4 /- 

W4 K 1 5 (Dftbm 1 5 a 



[0045] 

As shown in Fig. 5, the optical-axis sensing 
element 41 which converts the optical axis of a 
light ray so that it may become almost 
perpendicularly to an optical fibre is arranged 
on the point of endoscope 3b of the 
modification of the 3rd example between an 
objective lens 14 and end-face 15a of the 
image guide 15. 



[0 0 4 6] [0046] 

^(D'^^ s S&3£3fc(£ck 0 As a result, incidence of the fluorescence 
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tifc^^^^^ju-^Xi 4Sr^ excited by excitation light is performed via an 

LTAltU Zb^mz.lZ&i' objective lens 14. 

l/X\z. i5?t$i^^^ : f L 4 1 Id Furthermore an optical axis becomes almost 

X K) CiSKlfcr L7fc$A#M5l£iiE perpendicularly, for example, to an end face by 

5 <£ 9 lci"5 0 CtUCfco the optical-axis sensing element 41 by the 

X~7t4 £>fl-^# 7 . 5 m convex lens. 

mT*tf J&^ftfc'l' ^ — S?#>f K Even when it is the peripheral part of the 

..<DWiQMX'fo-oX #-fe£>{s image guide from which the outer diameter of a 

5^^)^^{g;T L&V\, fibre was comprised from 7.5 micrometers by 

this, a red transmission efficiency does not 

reduce. 

[0 0 4 7] [0047] 

wOiH-n , % 2 "MM&\<0 <fc 9 ^ in this case, because the outer diameter of an 

%7t4'<— <Df\-fe%WiWT\z £ optical fibre does not need to be changed by 

oT^x.5^^^^v^T\ << the place such as the 2nd example, it is easy to 

TL—'sUj h'ti^K) $!/\r\ make an image guide. 

10 0 4 8] [0048] 

^^^4^M{Cov^Tlft^i- Next the 4th example is explained. 

5 0 H 6 ft^ Lm 8 «m 4 HIS Fig(s). 6 to 8 relate to the 4th example. 

m^mt>*), H6li£ftrt#ili Fig. 6 is a block diagram showing the 

^i!<£>il4 MMffloMrfZ&Tjk-f component of the 4th example of fluorescent 

M$BI. HI 7 till] 6 W^^^I^ endoscope apparatus. Fig. 7 is a block diagram 

l^cO^^^iJCDtS^c^r^i-^^c showing the component of the modification of 

Ik H8l3ia6<DLUT WffilE the fluorescent endoscope of Fig. 6. Fig. 8 is an 

JjfefD— #!)3rffci^-f -5ffcE^HT* explanatory drawing explaining an example of 

£>5 0 ^4 Hittfilte^ 1 HWJ the correction method of LUT of Fig. 6. 

b\%-bh,¥W\ZXh%><DX^ H Because the 4th example is almost the same as 

&5fiJ5r£<£>.^iB,^ U W\— ffitfx. the 1st example, it explains only a different 

\atmcn^oifmmit^ component. 

t5 0 Attachment explanation abridges the same 

symbol as an identical component. 

[0 04 9] [0049] 

1g4MML$Ht, #^ttljSSIc^)- The 4th example arranges the correction table 



99/11/17 



24/223 



(C) DERWENT 



JP7-222712-A 



i~5ffi]Ex— ://^£i£ul # to each detection wavelength. 

&ffliftfili<0£3te&£#^S:W It is the example of the fluorescent 

lE-fZ>Z t"Cfflffl[Oi(SV^BffdS endoscope apparatus which the accurate 

"Iffci LfciiSfert^^lgctt©^ diagnosis enabled by performing the correction 

£Si#!jl?fc<5o of the fluorescence-intensity distribution for 

every detection wavelength. 

[0 0 5 0] [0050] 

H 6 \Z7jki-£ o t^x ^^Tfcftli, It is with A/D converter 52 from which the image 

5 Olj:^ If 8 ^iESc processor 51 to which this fluorescence 

7 4 K 9 l£a£3fec?;ft/5 ir endoscope apparatus 50 processes the 

ir t^#b^fc^5t®^SrAQfS fluorescent image obtained while the laser 8 

-f SHM^^fi Sl^CCD was directly guided light by the light guide 9 as 

2 0 t*h<D fcf , 7 f al~{§#£:7 f S'£ r shown in Fig. 6 converts the video signal from 

^T^?Cf^t5A/Dfi CCD 20 into digital data, and the correction 

3§5 2 ^ftfeO^®^ table 53 which performs the correction of the 

£ffijE1~5WiE:f-- tVu 5 3 fluorescent image for every wavelength. In 

i: x ® & M i& 5 order to divide an above-mentioned fluorescent 

4 ts &W1lkfS\'Vfe9f-1r2)fc% image into each wavelength and to process it 

^5 5 ts ^tD&W-fiv^&VyPl with the image memory 54 which stores an 

0 ^®tft £1*5 image, the calculator 55 calculated in between 

z.l*£Mi£l# 7 ~ ) tfx^^oir in addition to each drawing, and the video 

yif 5 6 t % mjfS^^tSI^^r^ processor 56 which makes a disease part an 

7t #\ -=fc— intelligible image from that calculation result (for 

^21, ffllE T—y"^ 5 3, B example, imitation colour), it consists of a motor 

j^.^^]) 5 4 , 5 5 (75^ 21, a correction table 53, an image memory 54, 

4 5 V^?rI^S"t"5 ^^T 5 s"!f and the timing control 57 which adjusts timing of 

=H/ hn— /V5 7J: 9«J*$tt a calculator 55. — 

<5 0 fl&roflSfifcliS 1 ^$50!l Ip] The other component is the same as that of 

C~?faZ> 0 love (sic) 1 example. 

[0 0 5 1 ] [0051] 

V— if 8 «t "9 3§£ Lfc if % Incidence of the laser light generated from the 

£r Wdk 7 4 V 134 K 9 \z. AW i" laser 8 is directly performed to a light guide 9. 

5 0 ^.OJSj^^tt^ct S^Tt^, By the image processor 41, the fluorescence 

Wfc*Qf33S1!4 3rjfc3£g by these excitation light is displayed to a 
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^MfrSrJi lELtzfe, *=-?2 3 monitor 23, after correcting a fluorescence- 

fd^T^i" 5 o intensity distribution. 

[0 0 5 2] [0052] 

5 2 T First, a video signal is converted into digital data 

M%%*7\/$ ^—9\Z.W&: by A/D converter 52. 

i"5 0 - ©I|07y^^7- the correction of the digital data of this image 

- ^ Sr^SSHfitflEx — 5 3 is performed on the correction table 53 every 

T?ffiiE"t"5o ft, wOfluE^ft wavelength. 

it h b ft* C ft 1 3 In addition, this correction factor requires for the 

J: 9 ^iSSfe^^^^^Sr^ fluorescent distribution for every wavelength 

ft x rti^^J— lc#5cfc 5 7>r with the standard photographed object 13 

— ^PS$ixTV^5o beforehand. Feedback adjustment is performed 

so that this may become uniform. 

[0 0 5 3] [0053] 

■?:LT, ftuE£jxfc7 sf — £ft# And, the data by which the correction was 

SEfiSlcHftM 54 MUflt performed are stored by the image memory 54 

3*1, #R*M^*JfS5 5"C for every wavelength. 

M^XIiitT^ £ ti, ^^^^ Between each wavelength, it is the difference of 

SrX^fcf-r^-^nir 5 6 T a calculator 55 or a ratio calculation is 

^f## 7 — ^iJ^ff -^-(^^^r 3 performed. Result is converted by the group by 

ti, ^^^23 (d^7F£tL5o the video processor 56 at the image signal of a 

imitation colour. A monitor 23 displays. 

[0 0 5 4] [0054] 

&lti&1k$Hz.ffilEt* m T: Therefore, because a correction is made for 

1 5WC^WfffiS* s lSj±i"So every detection wavelength, diagnostic 

accuracy improves. 

[0 0 5 5] [0055] 

^ 4 MMM<D^Mffl tLT, I Asa modification of the 4th example, as shown 

7 {ZTF-f* X 0 {£f§J}5c LttS in Fig. 7, you may comprise. 

V\ HH^^S^ii 5 That is, in image-processor 51a, the digital data 

1 a {d&l^T, A/Da?&&5 from A/D converter 52 are stored to a frame 

2^^rv J ^^7-^?:7l/ memory 61. 
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— J^^^V 6 1 CEttL, tA" Via a multiplexer 62, lock-up table 

^V*-if6 2&frLXft&, (LUT)(R)63 and (G)64 are respectively used 

It-fefefiSUI^^^S^x — ^ £r fluorescent image data by red colour and green. 

p y 9 T y -fy-—zfiv ( L U T) A correction is performed (R'=f1(R) G'=f2(G):f 1 

(R) 6 3, (G) 6 4^^ and 2f is a correction function). 

TMjE1"5 (R' = f 1 (R) , A multiplexer 62 switches LUT(R)63 and 

G'=f2(G) : f 1, 2 f (G)64 by the filter switching part 65 

CiffiiEM^:) o "7^f7'i/^t synchronising with the rotation filter 18 based 

6 2tt, 9 4 5 Vf^ V h n — on the timing controller 57. 

t(M$ 5tcj; •jene^w* i 

8^|53^U-CLtJT (R) 6 3, 
(G) 6 4'£#J9ft£5o 

10 0 5 6] [0056] 

Z(DLUT (R) 63, (G) The correction method by this LUT(R)63 and 

6 4 J; -SffilETjfcfix 0ilx.fi (G)64 is stepwise varied in the shape of a 

18©J;3 IwRJiltfcmaP&ftJK periphery, for example, as shown in Fig. 8. 

3g-ffc§*5„ o£«9, Skftfflfr In other words, it directs to a most external 

<bflB1-Ji!c:|B]l-j\ (R* =R, periphery from a most-inside periphery. 

G' =G) , (R* =Rxi. A correction is performed as (R-R, G-G), 

1, G'=GX1. 01), (R* (R'=R*1.1, G'=G*1.01), (R'=R*1.15, G'=G*1.03), 

= Rxi. 15, G' =GXl. and (R'=R*1.2, G'=G*1.05). 
0 3), (R* =RX 1 . 2, 
G' =G X 1 . 0 5) t LTt<§ 

[0 0 5 7] [0057] 

b^.Z>X\ ^TtSi^^fiflSil^ Incidentally, since a weak fluorescence is 

3teS:3SffirJ*"Ci(MB L"CV*3fc* amplified for a high scale factor in a fluorescent 

K) / 4 Xis^\ X, £: observation, there are quite many noises. 

IE^g|$£¥iJSiJ1~5fc£>$g{£t;27 y Moreover, in order to distinguish cancer and 

— ^^LTioD, $Lfc!$iti* / Pt£ a normal part, the imitation colour display is 

V\ Z(Dtz£>, ^tcM^T"^^ performed. Three-dimensional feeling is few. 

l&Srfr 9 ^aHh tt^-^^Tfe^rthi For this reason, when performing a biopsy by 

£ ftWctf), it J F-<£>5fc#ffi/J*#!S£ fluorescent observation, in order that a forceps 
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(£>FtL % if Z.\z.fo<£><Dt*ftfrt} may not give out a fluorescence, the end of a 

ft/^o fw 0 forceps was not known where it would be to the 

disease. 

[0 0 5 8] [0058] 

^ZX\ Itf^F-^SfSfc^fttl^-^r Consequently, a fluorescent paint is applied at 

ffiSofc«3 x X, £3te&!S1-S*5 the end of a forceps. 

..®T\ it^-^r^^"t"5 Z. Moreover, a disease part is explained about 

M^U^jEW^^Rrj^W:^ the example of the fluorescent endoscope 

?t5 d <tcDT*# 5*jtel*3&&§g apparatus which can perform a biopsy and a 

SW^JSWdo^Tffti^i'So treatment correctly, with comprising a forceps 

from the substance which emits a fluorescence, 

again. 

[0 0 5 9] [0059] 

m 9 ic^i" «fc o Id, f*3$,^ 7 0 A forceps 72 is made to pass through from the 

<0^- j t>^-/V1 1 «fc 9 If-?- 7 2 channel 71 of an endoscope 70, as shown in 

liJfilS-frS. I&-T-7 2<Dftm Fig. 9. 

SB 7 3(C(^%^ttf(-7 4iS&5> The fluorescent paint 74 is applied to the 

*iT*5?K libtflilTI-fc^T point 73 of a forceps 72. 

tlt^^^feS^^L?) C i: The point of a forceps can be observed under 

£7?f3££|S7 5 t£2t1~5{£it&'iE a fluorescent observation and the position to 

fitld"t~<5 wi:^t't5o i°h bu the disease part 75 can be made exact. 

E*3t»Wo***HtSrH l 0 In addition, it is being used the 

<D«fc 5 lcSiaiilO***ii54*tt characteristic which differs from the 

<Di>(D%:@zRl-fZ)Z tX\ fflz. fluorescence of a tissue in the fluorescent 

MiSl^J 7— ^^co^ v Hi characteristic of an above-mentioned 

1 co J: 5 KjEffrSP-*^ fluorescent paint as shown in Fig. 10. For 

d$fL, iti^F&Wbi'Z) example, as shown in Fig. 1 1 , in the case of a 

Z.tX\ £ V-frfr*) Mi'ZI'Z) imitation colour display, it is making a forceps 

t t l *HfeX*fo%> 0 M 1 0 ^ X 0 into blue to normal part -> green and abnormal 

(44 2 n m) fiiiijg! j&ft, X part -> red, and it is possible to make it more 

1,-12 ttfcaJSE*«r£L-C^ intelligible. 

5„ o£9, n a 2 ©it In Fig, 10. X 0 (442 nm) is an excitation 

SrJfcftfcif-a-, ffX, 3Efif, it wavelength, (lambda) 1 and * 2 show the 

^-C-troflttt^^&fcS© detection wavelength. 
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X\ ^ti^^O^JS'J^^B t In other words, those discrimination becomes 

simple because that value is largely different by 
the disease, normality, and the forceps when 
requiring for I 1 and X 2 ratio. 

[0 0 6 0] [0060] 

|oh 1kyt : &%5irZ>%tp]rb LT/u In addition, it considers as the coating material 

^—^rl/y \s-Y / T which emits a fluorescence, and there are 

^^n^77-, ^ —)V K7 7 4 rumogen, a shannon glow, day-glow colour, a 

T # 7 — # if d s fc 5 0 cold fire colour, etc. 

[0 0 6 1] [0061] 

£ fc, b (D&ftfcW^X Moreover, since the fluorescence from the living 

fo&tztb^ I. I. 19 body is weak, a photograph of it is taken by the 

&X+Wi&irZ)tf\ fe^^om high sensitivity by 1.1. 19 etc. 

'ft^fcWft^M&kTfc&'ftZft However, the living body is bypassed, although 

TV^5 t > frT/S^fifeS^^ it is small, if the electric light of a laboratory and 

{fc£riii§ fri^F^KcASo ^ non- projecting lamp treatments are lighted. 

^t)fH^fcot{), It goes intra-corporeally. 

M~QW& LTl^5fc£>/ >TX<t Even if it was few of this light, since a 

t£ lEWti&ffitii'V % ftt/^Cl i photograph was taken by the high sensitivity, it 

fcfo-otCo becomes a noise and the exact diagnosis might 

not be completed. 

[0 0 6 2] [0062] 

^tZX\ #flMBW©l£#S:l&* Consequently, the example of the fluorescent 

w t (D~C# Si&^fertlSlttf) endoscope which can remove influence of the 

mfe^J4:lftWi"5o HI 1 2 external illumination is explained. 

|£3fcS^^I*30>ft*r As shown in Fig. 12, the light of the indoor 

8 0©Wa»&$:£#S8 IT'S: electric lights 80, such as a laboratory, is 

* U MASH 8 2 J: "9 I . received by the light receiver 81 . 

I. l"9©lB5flfS:iWMi"5Siff High-voltage-power-supply H.V. 83 which 

ttiKH. V. 8 3Srfflfll1"So control the sensitivity of I.I. 19 by the control 

o£ 9 , £rt#W5V**S\ I . apparatus 82 are controlled. 

1 . 19 WflSSSrW 5 < L, It In other words, when bright in interior of a room, 

*m ±5/^ Xtf)J&«£4>fc < the sensitivity of I.I. 19 is made bright. 
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< 1 . 1 . 19 o&BWffln't 
£fl?#K*p bit 5 



[0 0 6 3] 

HiS0iJSrIH 1 3 Id^-fo HI 1 3 
*^74H t—i/tfj K 9 1 

K9 S©-C^ = 



Influence of the noise by the electric light is 
reduced. Furthermore, when there are worries 
about the case where it is bright in the interior of 
a room, and the sensitivity of I.I. 19 saturates, 
or a seizure, a supply power supply is turned 
off. In addition, it is bright in the interior of a 
room. Display means to inform an operator 
about becoming a noise may be provided. 

[0063] 

Incidentally, the fluorescent observation camera 
4 is large-sized. 

The sterilisation structure is not formed. 

Consequently, the example of the fluorescent 
endoscope apparatus which solves such a 
problem is shown in Fig. 13. 

As shown in Fig. 13, a sterilisation region is 
secured by connecting a camera 4 with the hard 
mirror 90 in the image guide 91. 

Moreover, because it connects with a camera 
4 in the image guide 91 , even when there is no 
scope holder etc., operation of the hard mirror 
80 becomes simple. 



[0 0 6 4] 



[0064] 



[frlE] [Additional remark] 

(1 — 1) ft^il 1 cD^Tfcft (1-1) it is the fluorescent endoscope 
Hit^fl-Cfco-C, Bul£I£3fc2£ apparatus of Claim 1 comprising above- 
IE 3M&fi, f£ifr' 5 ]W«£lt3£<E> 1^ mentioned light-distribution modification means 
y'XX'fo&o is a movable several lens. 

[0 0 6 5] [0065] 

(1 — 2) 1 <D%ytfo (1-2) It is the fluorescent endoscope 

tUt^ftT-fcot, mJlSM^tt apparatus of Claim 1 comprising above- 
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E^Sfi^ uS^;* * y ^ibft-S mentioned image correction means is a 
MlEx— :7VU"T:fo5 0 correction table which consists of an image 

memory. 

[0 0 6 6] [0066] 

(1 — 3) Sfjft^ i (D%.%fo (1-3) It is the fluorescent, endoscope 
^^^^"CfcoT, wif£WLyt$E apparatus of Claim 1 comprising the control by 
-JL^-Wt'&lzti.W&ffi jE^-^Ic J; above-mentioned light-distribution modification 
S^J^l^r^J— te^it'&^'ir Z>W; means or image correction means is performed 
WS^ffcSr^oT^f o o using the standard photographed object which 

emits a uniform fluorescence. 



[0 0 6 7] 

(1-4) W#JS 1 ©j&ftrt 



[0067] 

(1-4) It is the fluorescent endoscope 
apparatus of Claim 1 comprising such that while 
an above-mentioned image detector detects the 
fluorescent image of at least 2 or more different 
wavelength areas, above-mentioned image 
correction means has the correction table which 
consists of the image memory of 2 or more 
screens for performing a correction for every 
wavelength area of each. 



[0 0 6 8] 

^m*ffi1E ! r-7Mz. «fc O 



[0068] 

In this component, above-mentioned correction 
means can perform accurately discrimination of 
a normal part and an abnormal part in every 
area of a screen, even when the wavelength 
characteristic of an optical system is different, 
because a correction is performed for every 
detection wavelength area on a correction 
table. 



[0 0 6 9] [0069] 

(1-5) frf5 (1-4) <D (1-5) 
SJfcrtffiiKf-eifect, huIE apparatus 



It is the fluorescent endoscope 
of an additional remark (1-4) 
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2£SHSt£fi4 8 0 5 2 0 n comprising an above-mentioned wavelength 
nu 6 3 0 n mJ^±£> 2 oT'fe area is two areas, 480-520 nm and 630 nm or 
5 0 more. 



[0 0 7 0] 

(i-6) fcErtfcijftieft* 

fce&*-5>r*-tf#>f Kir, 
fc©A**£**Mr*$Mfr« 



[0070] 

(1-6) Excitation light are irradiated intra- 
corporeally. 

In the fluorescent endoscope apparatus 
which observes the fluorescence emitted from 
an intra-corporeal tissue, distribution 
modification means to change an incidence 
distribution of an above-mentioned fluorescent 
image which performs incidence to the 
incidence end face of an above-mentioned 
image guide was provided between the image 
guide in which the image by the above- 
mentioned fluorescence was built by the 
endoscope and which is transmitted optically, 
and the objective lens which projects a 
fluorescent image on the incidence end face of 
an above-mentioned image guide. 

Fluorescent endoscope apparatus 
characterised by the above-mentioned. 



[0 0 7 1] 

#5o 



[0071] 

In this component, because above-mentioned 
distribution modification means is beforehand 
built in an endoscope, while the apparatus is 
simple, discrimination of a normal part and an 
abnormal part can be accurately performed in 
every area of a screen as the above. 



[0 0 7 2] [0072] 

(1 — 7) ftfE (1 — 6) <D (1-7) It is the fluorescent endoscope 

S)t^iSitfcot, Huffi apparatus, of an additional remark (1-6) 
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^^^JE^ifcfix SSHX^^SrW comprising above-mentioned distribution 

< 1 t> 1 o^JlOt^ modification means is the optical filter of at least 

:7>f /i^~C&>5 0 one more than which has an absorption 

distribution. 

[0 0 7 3] [0073] 

(1 — 8) #15 (1 — 7) © (1-8) It is the fluorescent endoscope 

Jt^rttSlt^tlT'fcoT, mjf£ apparatus of an additional remark (1-7) 

Jt^iy << fi26JI# , l4£:J s *f comprising an above-mentioned optical filter 

o 0 has a wavelength characteristic. 

[0 0 7 4] [0074] 

Z.<D% j&tw&V^Tfi, flftlEft^ In this component, because the above- 

7->f /i^ris&g^tt^:^ LTV^ mentioned optical filter has the wavelength 

5<£>T\ jt^^WffiS^tt^S characteristic, even when the wavelength 

/iot^tk ffi*£&Sfi£t?jE characteristic of an optical system is different, in 

S^&T>^^^^JSy£rlJ®£> every area of a screen, the correction of the 

}Z<n^$\Z-$&t s X t>)ffirJ^&< M discrimination of a normal part and an abnormal 

iE"C#So part can be accurately done with a simple 

component. 

[0 0 7 5] [0075] 

(1 — 9) ttffi (1— 8) © (1-9) It is the fluorescent endoscope 

^.it^^M^MXh^X , iuf£ apparatus of an additional remark (1-8) 

flfc&^ttfii 480 — 520nm comprising an above-mentioned wavelength 

fc5V^fi6 3 0 nm£X±.X$k& characteristic has an absorption distribution by 

fttfa&W'Oo 480-520 nm or 630 nm or more. 

[0 0 7 6] [0076] 

(1 — 10) (MSSrtUlBiBjfe (1-10) Excitation light are irradiated intra- 

SrfiBWU frlffirtJiaitA^** corporeally. 

hti^^it^ity t4 Compared with the central part, the band of 

i^^f-f KSr^L, M the red-colour area of the wavelength 

F^l^l^^M(^ jo v ^Ttuffi characteristic of a peripheral part was increased 

/—i/rf^f Y^c%^t^%y in the central part of the optical fibre and the 

7^ 'bffikffltilMtX peripheral part which comprise an above- 
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^'il^^lt^i^ia^o^^^tt mentioned image guide in the endoscope 

^^fe^^^^i|^?r±i^D Lfcw apparatus which observes the fluorescence 

t & s fcWtb-t*Z)1&ytft&^g: emitted from an intra-corporeal tissue via the 

So image guide which consists of an optical fibre. 

Fluorescent endoscope apparatus 
characterised by the above-mentioned. 

[0 0 7 7] [0077] 

(1 — 1 1) ftlE(l — 10) (1-11) it is the fluorescent endoscope 

©^trt&ftiSB^fco-C, fu apparatus of an additional remark (1-10) 

lfc%y t4 ^—(OfV^kte^'itiR comprising the outer diameter of an above- 

tmm^tX^PL, t^^'LM mentioned optical fibre is changed in a central 

(Djj&fiR < Ltz Q part and a peripheral part. 

And the central part was made thin. 

[0 0 7 8] [0078] 

(1 — 12) tt!E(l — 10) (1-12) It is the fluorescent endoscope 

©£3tel*j&&3£fi"Cfco-(\ Wi apparatus of an additional remark (1-10) 

r << <Df\»&%q*fo$$ comprising such that it was set as less than 8 

X+8 ti m^l, iSia^T^S ii m micrometers by the central part, and the outer 

J^±£ Lfc 0 diameter of an above-mentioned optical fibre 

was set to 8 micrometers or more in the 
peripheral part. 

[0 0 7 9] [0079] 

i:-5T% £ffc©&iE*t*iflMft Incidentally, excitation light are irradiated to the 

(cijSJj^Tt^r WM ^<Dy^^M part for an inspection of the living body. 

&*^5li"6S3tSr 2&7C®& It is detected, doing the fluorescence emitted 

tLT^tbL, w©:^3fc®&#> from that object part as a two-dimensional 

b&fflm<09£&*&m<omB image. 

tfcffi (^Jx. jKSoaS^SJi While irradiating the excitation light from laser 

SqH^) £f£8H~5:^7fclI^£ apparatus to the part for an inspection via a 

jl(c3ol^Tfi> iuxSOct o Crt light guide by using an endoscope etc. as 

fflMBF 4r ffi V N 5 CI £: <fc 9 , y mentioned above from this fluorescent image in 

<< htfJ K^LTU- ifSSfi the fluorescent observation apparatus which 

* a 5>OS&®3tSr^3£J4"ftlfBfil[^ diagnoses illness condition (for example, the 
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fe%«ifl<nJ©tfe*l£»f 5 - i © 
4m<*5:^fi: 9ft 

fi-§-*lv>rxjt (s/n) 



variety, permeation range, etc. of the illness), 
such as the modification of an living body 
tissue, and cancer, it is made to obtain a 
fluorescent image via an image-pick-up optical 
system. 

In this case, in a light-distribution of excitation 
light, excitation-light strength mainly becomes 
weak in a peripheral part by transmitting the 
excitation light from laser apparatus by the light 
guide by the fibre bundle. 
Moreover, in an image peripheral part, the 
distortion of a fluorescent image mainly 
produces that the fluorescence intensity of the 
peripheral part in the fluorescent image 
obtained by the influence of opening the image 
of the distortion correction in an image-pick-up 
optical system, i.e., peripheral part, becomes 
weak etc. 

That the peripheral part of a fluorescent 
image becomes easy to become dark may 
arise. 

That is, even when picking up the object with 
a completely uniform spatial fluorescence 
characteristic, by the distortion of the 
fluorescent image which the fluorescence- 
intensity difference in a fluorescent image 
produces, when the part to which an intensity- 
of-light level is low and a signal opposite noise 
ratio (S/N) degrades in a fluorescent image 
occurs, when performing judgement of a normal 
part and a disease part, in the bad part of S/N, 
the problem of the error on fluorescent 
diagnosis arising may result. 



[0 0 8 0] [0080] 

H&IEOct 0 & FpI II <5 In order to solve the aforementioned problems, 
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tL#>^ :^5tIIH^(£:fcH5 S/N the example of a component of one example of 

£|p]±T-# -5 «fc 5^Lfc^3tft the fluorescent observation apparatus which 

§£^fiO— *2fe$RlO«/55c0lJ££t, enabled it to improve S/N in a fluorescent image 

TOBl 4 4^LH1 is shown in the following Fig. 14 or 16. 

i" 0 HI 1 4 li^TtM^^g^^: Fig. 14 is a component explanatory drawing 

ifcMffc&jFi'ffi&WLVMM, M 1 showing the entire component of fluorescent 

5 I4H 1 4 (Dffi&UctStf Z&yt observation apparatus. Fig. 15 is a block 

..H^MS^ft©^5r^'f^ n diagram showing the component of the. 

y ^H, HI 1 6 It&ytW&fcM fluorescent image processor in the component 

^etC&ttSiJ^&T 1 — Zffr of Fig. 14. Fig. 16 is an explanatory drawing 

f£fiW#Otbf£$:tft9!"J"5ttWEI explaining the operation at the time of the 

Xfo&o image conversion table production in a 

fluorescent image processor. 

10 0 8 1 ] [0081] 

&M<DWtft&&&WlZ % M^*f The fluorescent observation apparatus of the 

M.%^L^<Dm^%(DM%'SLtIW. example of this is provided with the endoscope 

?>©:£3tetf>£Hfe£: 101 which performs the fluorescent image 

fT 0 rtUti 1 0 1 $:Ii"C^ formation from the light-guide and the part for 

So -^tLT. li)33!5fc£r3S£i"-5 the observation of excitation light to the part for 

ik%M&m<D%m&WLb\*X* an observation. 

4 2 nm <D%&%*%, And, the laser apparatus 102 which has He- 

4t5He-Cd (^y Cd (helium-cadmium) laser light generating 

t> KS: £ A) i-— !f means to consider as light-source means for a 

Sr^i'S V"- if§£fi 1 0 2^'d fluorescent observation to generate excitation 

$.tz, f^^l^li^^rffi^l- light, for example, to generate a 442 nm purple 

Z>1z#><OMftmmm<D%m&& light is provided. 

t LTS-fe^^r^^i-S^r-fey Moreover, as light-source means for the 

^7 l^y^(Dy >7*103a$r usual observation for observing an endoscope 

^^"5 7 ^7°7tag^H 1035: image, the lamp light source device 103 which 

if xTli^t^tiTl^o has lamp 103a, such as the xenon lamp which 

generates white light, is provided, and it is 

comprised. 

[0 0 8 2] [0082] 

ft®Ml 0 1 it, l— If^a 1 The light guide 104 which an endoscope 101 
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0 2 &5VM47 l/7*ftM3&W. 1 transmits the emitted light from the laser 

0 3 /5 : »ib<fttti#t3t : £:5 l c#ffi&R£"C apparatus 102 or the lamp light source device 

■£s]ilti"5 7 4 Y134 K 1 0 4 103 to a point, and the image guide 105 which 

ts <WfcffeSr&WiHRl0>SSIS*B 1 transmits an observation image to the eye- 

0 6 ^tMSjS-^S-f 9-—\/134 piece part 106 at the side of a rear end are 

K 1 0 5 t £ tiX *5 «3 , passed through. 

h tf-t' Kl 0 4 f4#7c{Rfltf) A light guide 104 passes through the inside of 

M$?U<Di$il%$£. <9 L^c ■=■•=■ the universal code 107 extended from the side 

/<— fvw-z:— Kl 0 7 fiSrJfil part of the holding part at the side of a hand, 

LXiffi%$<D7 4 h#4 K = ^^ and is installed to light-guide connector 107a of 

9 1 0 7 a £-Cj£8*$ft-C-v* an edge part. 
5 e 

[0 0 8 3] [0083] 

tfieSl 0 2&t/7 :/7°3fc The laser apparatus 102 and the lamp light 

WMW. 1 0 3 [4, F*3^^ 10 1 source device 103 are connected to the adapter 

^<*^^i5E^i7 for light distributions 108 which switches the 

¥7° 9 1 0 8 \Z.tittit£tl* ia^fe light guided to an endoscope 101. 

Tr&T¥7°9 1 0 8 \z.\tmWH^ Light-guide connector 107a of the above- 

0 1<D7 4 htf4 h'^^-9 mentioned endoscope 101 was connected to 

9 10 7 afr&ffilZtlX, the adapter for light distributions 108. 

if§6fi 1 0 2i^© u—fftlc The excitation light by the laser light from the 

££B)&ytfo : 5i<^t7>7°ytM. laser apparatus 102 or the usual illumination 

ill 0 3j&»£>£>aflfMS5ffiflB light for an observation from the lamp light 

mW%tftRT9'7°9 10 8$: source device 103 is guided to the light guide 

iMtrtlli©?^ ViS4 K 1 104 of an endoscope via the adapter for light 

0 4^^/SMv rt&ffil 01O distributions 108. 

3fc#S£B 4 9 ttJJt^ttS 4 5 mfc It radiates from the point of an endoscope 

oTV>5 0 101. 

[0 0 8 4] [0084] 

mt^M%^T97°9 1 0 814, The above-mentioned adapter for light 

ifigefil 0 2RTI7 yy°yt distributions 108 is provided with illumination 

ISSfl 0 SOtU^^W^SS^ light switching means 111 comprised by the 

diEix £ ti/ipJif] 5 7—109 movable mirror 109 arranged in the optical path 

t , "Tib 5 7—109 &mW)1r of the emitted light of the laser apparatus 102 
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5 K9>T/<1 1 0£fcJ:9*J« 

1 1 1 £ 

«*T*59, 0 9 

Kl 0 4i«M< ±9 



and the lamp light source device 103, and the 
driver 1 10 which drives the movable mirror 109. 

Excitation light or the usual illumination light 
for an observation is guided to the light-guide 
104 rear-end surface of an endoscope by 
switching the angle of the movable mirror 109 
selectively. 



[0 0 8 5] 

ft&m i o i io6c 
mzti, zcDgnmryy* i 

1 2lCf4a#Bfcft«ft-C*>o 

Tiittasffl fflfe^gk 1 4 5 a 

1 1 3 t*jtB 

114 tasgaftSfr, ^^oi 

*3t««ift^«ift$tLS J: o \c 

1 1 314, m&lt¥7£k. M 
Si^i: UT^CCD 115^ 

m*~, y^iin 03^ 



[0085] 

The adapter for light receptions 112 is 
connected to the eye-piece part 106 of an 
endoscope 101. 

The fluorescent camera for an observation 114 
which are the usual camera for an observation 
113 which is a usual image receiving part and 
becomes this adapter for light receptions 112 
with usual image-pick-up means for an 
observation, and a fluorescent image receiving 
part, and is fluorescent image-pick-up means 
for an observation is connected. 

A usual observation image and a fluorescent 
observation image pick up by each image-pick- 
up means. The usual camera for an observation 
113 is provided with an image-formation optical 
system and CCD 115 as an image-pick-up 
element. The image (usual observation image) 
of the tested part irradiated with the usual 
illumination light for an observation from the 
lamp light source device 103 is picked up. 



[0 0 8 6] [0086] 

^7tH^^!;*7 / 7 1 1 4li, %g The fluorescent camera for an observation 114 

&it^7kt, JftfetDl&t&O^kyt is provided with an image-formation optical 

fiK^Sr.iiiS^^SIUSS^^ system, the rotation filter 116 which bypasses 

1 1 6 \bI%z7 4 116 the fluorescent component of a predetermined 
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&\3feMW}1rZ)WW}R}^r— 9 1 band, the motor for a drive 117 which performs 

1 7 t , 0^:7 >f 116$: the rotation drive of the rotation filter 116, the 

Lfc&£:itti|Bi"5 > (' ^— image intensifier (I.I.) 118 which amplifies the 

(I.I.) 1 1 image which transmitted the rotation filter 116, 

8 k, 4 * — yy-Vi/V 7 and CCD 119 as an image-pick-up element 

^7118 ^tti^^$rS^i"5 which picks up the output image of the image 

Sti?-i:lt©CCDl 1 9 intensifier 118. 

..££r{fx_> i/-flll0 2^ The fluorescent image (fluorescent 

b<Djjfo&yt%:ffiM'i~Z) - i: (Cck observation image) of the tested part obtained 

vX^htl%Wifc^{iL<D^%$L by irradiating the excitation light from the laser 

(^Ttil^^) 3 J: 9 apparatus 102 is picked up. 

|:/£oti/^o 0^:7 -C/^ 1 A A 1=480-520 nm bandpass filter and the 

1 6 fi N $\7L\iX 1 =4 8 0— bandpass filter more than X 2=630 nm are 
5 2 0 nm (D^^M^y a ^9 arranged, for example, and the rotation filter 
t X 2 = 630 nm &±<Dfti$i 116 is formed disc-shaped. 

4 fls9 t ^MEIx^HTH These filters are sequentially placed in an 

SMfc^fi££ft, optical path by rotating. 
[z. cfc o X ^ b CO 7 4 /V $ ft Jii The fluorescent component of each band is 

^ES^l-^f? ^tifti bypassed. 

[0 0 8 7] [0087] 

T 11211, The adapter for light receptions 1 12 is provided 

^O^IMgfll 0 6'M5i££ftfc with image-pick-up switching means 122 

fa^fofc<T>%l&^\z.WSL Ztitz comprised by the movable mirror 120 arranged 

*$W) ;7-l 2 0 t s "lit) 5 7 in the optical path of the photographed-object 

— 1 2 0 £r!li<3l~5 K^W 1 image transmitted to the eye-piece part 106 of 

2 1 t J: DfS/&£tifcJIHt#) an endoscope, and the driver 121 which drives 
Ift^S 12 2 SMU^TiS 5 , pj the movable mirror 120. 

lb 5 y ~ 1 2 0 O^i^^riliR^ A camera is switched to the fluorescent object 

9 t iCct oT^3t for an observation, and a usual observation by 

iiSM^ffi t Kl# / 7 switching the angle of the movable mirror 120 

£r5Jf9lft;t, fa&M 1 0 1 Tit selectively. The photographed-object image 

bttfctt^frttlS:a*ftM* obtained by the endoscope 101 is guided to the 

^7113 fo5 VMii£;)fcll,^ffl usual camera for an observation 113, or the 
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jo j-y \ 14 < ± o left o fluorescent camera for an observation 1 14. 

10 0 8 8] [0088] 

ftfnEaJMMfcffl** 7 1 1 3 Id The camera control unit (CCU) 123 is 

(1^7 > 7 3 >• h n— a-jx:=. y h connected to the above-mentioned usual 

(CCU) l2 3a«SStt$ix, camera for an observation 113. 
..CCD 1 1 5 <DitiJj<DWi&iB The image-pick-up signal (usual image signal) 

(ii^M&ff-f-) d5A^) $ tiT of the output of CCD 1 15 is input, and a signal 

C C U 1 2 3 T-{f -Sr&LS^ft $ processing is formed by CCU 123. 
tlx M1f;Wl$£Wis$.<D fr^f! The video signal of a usual observation 

^'4fjc$h5,J: image generates. 

So 

[0 0 8 9] [0089] 

mIIS^3t^,^ffi*^ y 1 1 4 The fluorescent image processor 124 

It&ytWQSLjBM^SibteZikyt functioning as fluorescent image-processing 

I^&lill 2 4#jR8t$ means is connected to the above-mentioned 

fri^ C C D 1 1 9 <Ditijj(DWi& fluorescent camera for an observation 1 14. 

fs-^- (^^lu^s-^-) The image-pick-up signal (fluorescent image 

tiX&ftm&fammW: 1 2 4 T* signal) of the output of CCD 1 19 is input, and a 

{t-%-&Mfcte£tl, %l%®MW signal processing is formed by the fluorescent 

\f 1 f*feW&.i$.£fiZ> «fc image processor 124. 

5 t^oTV^o The video signal of a fluorescent observation 

image generates. 

[0 0 9 0] [0090] 

^fc, GUtoWltefJ 5 >^Sr Moreover, the timing controller . 125 which 

StO^i" 5^-<^>'^'3>' h n — controls timing of each part of operation is 

7 12 5 j&SKtt bit, provided. 

^7*^ 10 80 Ky'l'^l 1 A timing-control signal is sent out to the driver 

0 , § jfcffl T ?y°9 1 1 2 <D K 1 10 of the adapter for light distributions 108, the 

?>f/<l 2 1 , @fe7>f^ 1 driver 121 of the adapter for light receptions 

1 QtDmMm^—? l 'n, R H2, the motor for a drive 117 of the rotation 

T3%ytm&&m^m. 12 4^? filter 11 6, and the fluorescent image processor 

<<5.>ym®m%zmtiii-z£ 124. 
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[0 0 9 1 ] 



[0091] 



jtufSCCUl 2 3&tf£#®fc Above-mentioned CCU 123 and the above- 

MS^S 1 2 4 lit t'-r ^^^f y mentioned fluorescent image processor 124 are 

ftl 26 \^&Mt £ tis CCU connected to the video switcher 126. 

1 2 3 (^tB^<^iiS^.^®^f The usual observation image signal of the 
..f tf)tIWIif 1 2 4© output of CCU 123 and the fluorescent 

ftlW^ftWlMM^t^ bft tT observation image signal of the output of the 

rt^^ yft 1 2 6tcicT fluorescent image processor 124 switch 

a&Wl£$Jifc*.'6>*l5 £ 5 fcfc selectively by the video switcher 126. 

oTV^So fc*f r ^"*-< yfir 1 The foot switch 127 for a manual operation 

2 6 (df± % ^-ii^«t "9 H^^]^ performing an image switching control and the 
X-fJ^lSrtf otz#)(D7 y Y7^4 video switching controller 128 for performing an 
yfl 2 7 i „ ^tcM^^SI^ image switching control automatically based on 
tl 2 4 ^JH^^^lcS-^V^T the calculation result of the fluorescent image 
iftWIwffiffe^SI&flilMBSrff 5 processor 124 are connected to the video 
fc*©rftMyf switcher126. 

hn-7l 28i #g&Bt$;h,-C A monitor 129 is connected to the output end of 

V^5o frt7/fyftl2 6 the video switcher 126. 

cottS^?^tcc±-=E-=-^ l 2 9 The fluorescent observation image signal 

ftH&ti, M^irT^i yft 1 2 chosen by the video switcher 126 or a usual 

6 \Z. <£ o T 51^ $ ti/fc.S3tM^ observation image signal is input into a monitor 

®&f§#£fcf£i§^#l^iIH&fi 129, and a fluorescent observation image or a 

-§-# Sj e- — $ 1 2 9lcA^i$tiT usual observation image displays. 

So 

. [0 0 9 2] [0092] 

^fc. ^3t^,^ia£ttf3^ ^3fc!l Moreover, the fluorescent observation 

^&3;3!^fi 1 2 4 M&tt 5ffiIE apparatus is provided with the fluorescent 

fi£>l&£$rtT 0 ^MfflvSlcft apparatus for a distortion detection 130 used 

H<3M£ til £3 2£fi 1 3 when setting up the correcting amount in the 

*J •? > ^^tlf^^S^g 12 4 fluorescent image processor 124. 

icgcit ^ftTV^o It connects with the fluorescent image 
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ttlJBgfil 3 Ofi, B&ftOjg processor 124. 

t^:#LT 2 &5t^{:^:£f:i£j The fluorescent apparatus for a distortion 

— fcSjteftMSSr^Tt" tfci detection 130 is provided with the fluorescent 

ffi^^t® 13 1 3r4!x.T^j5&£. screen for a distortion detection 131 which has 
tiXte V % ffjfo1&ft<Dj§M a two-dimensionally completely uniform 

LTt)tIMl^il 2 4^ fluorescent characteristic to irradiation of 

fli9fll|l{t^£:ffi^J't"3 cfc 5 Kfto excitation light, and is comprised. 

"CV^<5 0 Excitation light are noticed irradiation and a 

control signal is outputted to the fluorescent 

image processor 1 24. 

[0 0 9 3] [0093] 

2|s:0!lC5^3tSI^3£tt{cioV^TM When observing in the fluorescent observation 

^£rfr 5 l^lcte^ $ <i apparatus of the example of this, a light source 

1/ yxi— y 1 2 5f)>h<D^>f 5 and a camera are respectively switched by the 

^^IMb^tCD^tf^XoX, adapter for light distributions 108, and the 

ftiytmryy? 1 0 8 , adapter for light receptions 112 the indication of 

T^yZ 1 1 2 (Ccfc *9 ^rtl^ftl the timing-control signal from the timing 

»W^7^^x., m controller 125. 

ytWL&iZtzltM%Wi&& % M$l't A fluorescent observation or a fluorescent 

2>o ^(Dtc?s ^^f ^ ^^^^ usual observation is chosen, 

h n — 9 12 5I1 $#IH&AQi At this time, the timing controller 125 takes 

ISH 2 4rt"Ctf>*Qf3£, IB the synchronisation with a process within the 

7tffl7yy^ 1 0 8<7)pT®j? y fluorescent image* processor 124, and each 

— 10 9, St^ffiT 1 1 operation of the movable mirror 109 of the 

2 (D^jm^ 7—1 2 0, adapter for light distributions 108, the movable 

%kR%*y 1 1 4 ©His 7 >f/v mirror 120 of the adapter for light receptions 

^11 6<D&W}i / Ek<DmM%k 112, and the rotation filter 116 of the fluorescent 

<5 0 camera for an observation 114. 

[0 0 9 4] [0094] 

iiffi'tl^£>4&'& {^f3\ H 1.4fd The position which is shown as a continuous 

^^XM^XTjk't X o teliLM.fc line in Fig. 14 is made to move the movable 

*JW)^y— 1 0 9, 1 2 mirrors 109 and 120 in the case of a usual 

i*j$*5o mc.fc'K ft&m observation. 

1 0 l<Dy4 htfj Kl 0 41: Thereby, the usual illumination light for an 
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\tM\LJtffiT#72 10 8 5r^L observation from the lamp light source device 

t7^MH 0 3frb<D 103 is guided to the light guide 104 of an 

m%M&f$MW?tfrmfrti, endoscope 101 via the adapter for light 

«#*jfBtt^RRat$*i5o distributions 108. 

k% s 7 1 0 3 a cDil It is irradiated to the part for an observation. 

fMRSWfiflBWftUl J: «9 HBW £*i At this time, the photographed-object image 

tc%fc^W-i& (ii^S^^) (usual observation image) illuminated by the 

A * —i/il^ K 1 0 5 3ril 9 § usual illumination light for an observation from 

TtffiT^^ 112 £HTii^ lamp 103a passes along the image guide 105. 

=7 113 ^3MtfiT Through the adapter for light receptions 112, "it 

SHfecFftSo tLt^ CCD1 is guided to the usual camera for an 

1 5 -C!Wfe£ftfcfi^Hife©» observation 113, and picks up. 

jMtim-^rfcC CU 12 3 And, the signal processing of the image-pick-up 

3 $ ti> llSII^Itffeff t L signal of the usual image picked up by CCD 1 1 5 

tt'f^^f ry^-Y 1 2 6~*i£ is performed by CCU 123. 

tB^ft^o It is sent out as a usual observation image 

signal to the video switcher 126. 

[0 0 9 5] [0095] 

— &%MM<nWiii Ulfix IH On the one side, the position which is shown 

1 4 ^fcV^T5S^"C^i"«t 0 ?£ with a broken line in Fig. 14 is made to move 
itLWz pltb ^7-109, 12 the movable mirrors 109 and 120 in the case of 
0 £r^!ft£i£5 0 dfrtdck *9 , a fluorescent observation. 

fa&Ml 0 1C7^ htfJ Kl Thereby, the excitation light from the laser 

0 4 \Z\tM%f%T?75 10 8 apparatus 102 are guided to the light guide 104 

^LT if Scft 1 0 2d>£> of an endoscope 101 via the adapter for light 

©flfifta 5 **^ Ift^M distributions 108. 

{fiX^St^ £ t"i5 0 1 It is irradiated to the part for an observation. 

^it^^MiT^ Z. <t(cJ:oTt# At this time, the fluorescent image 

hti%WtkW$L<Oikytti6L (fluorescent observation image) of the tested 

HiPHIO its 4 K 1 part obtained by irradiating excitation light 

0 5 £i§ 19 S^ffiT^T*^ 1 1 passes along the image guide 105. Through the 

2 3rliT^7tlI^ffi;# 7 11 adapter for light receptions 1 12, it is guided to 
4^^frtiX%jka&£friZ> 0 the fluorescent camera for an observation 114, 
^^ffl A^7l 14 (iljol^T, and picks up. 

\E}%a7^;i>£ l i 6dcfc *9 buIE In the fluorescent camera for an observation 
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X 1 , X 2 <DSi^:^J^(7)^?t 114, the transmission of the fluorescent 

>f ^-i?>f > component of above-mentioned A 1 and the 

1 8 -t*£3cf£ wavelength band of X 2 is performed with the 

£ tiT C C D 1 1 9 X'Wt rotation filter 1 1 6. 

^£ft5 0 CCD119 TrSH£ A fluorescent image is amplified by the image 

Sttfc^3fe®lfeOjtftfS-9-is^ intensifier 118, and it picks up by CCD 119. The 

UtrnVMUmgiM. 12 4 -CfS^-fti signal processing of the image-pick-up signal of 

t L the fluorescent image picked up by CCD 119 is 

f t'x^"^^ s/^-t 1 2 6^j& performed by the fluorescent image processor 

tli£tuS„ 124. 

It is sent out as a fluorescent observation 
image signal to the video switcher 126. 

[0 0 9 6] [0096] 

*0!l"Cfi, ^^^y^nyhD in the example of this, the timing controller 125 

— 7 1 2 5 11, iufSii^'^.^S has two switched conditions, an above- 

X$QkftMM(D 2 o<£>:t£$g£:ii;il£ mentioned usual observation and fluorescent 

■e^J&X.TI^'S. S observation, at high speed. 

Ck'ft^'f y^-r 1 2 6 ic Consequently, both usual observation image 

fi> ii^lt^jlj^fi <!: IkytM signal and fluorescent observation image signal 

UBiftfll $rk <D ffi % flSj£ h ti are always sent to the video switcher 126. 
5o 

[0 0 9 7] [0097] 

w <D t'x^-^-f y f- t 1 2 6 \Z. As the method of displaying 2 images, the usual 

A^J £ fctzM^^fkW&BiXf-ik. observation image input into this video switcher 

3t«&MifeE> 2 o©!Hfe £■=£■=■ 126, and fluorescent observation image, to a 

^12 9 \zM7T^r%> -fife tLT monitor 129, when identifying illness parts, such 

f£ % 7 y Y y f- 1 2 7 as cancer, by the control of the video switching 

O^imz. <fc 9 Bfe$r3ftft(w3) controller 128 based on the method of switching 

9 %kz.X— ^JCO^-^^Tjki-^)^ an image selectively by the indication from a 

fe, ^7c®^S^fi 1 2 4 © foot switch 127, and displaying only one side, 

if iS^lcSdV^T f r t^'f and the calculation result of the fluorescent 

y f^ay|.D- 7 1 2 8 « image processor 124, for example, it is the 

MftfcJ:9W&tftt*0&M method of switching an image so that a 

{£&!&SiJL/c£ #»w3bt®ife& fluorescent image may be displayed. In the 
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^1*5 «t 9 video switcher 126, a fluorescent observation 

jjf£* tfrt^^f yft 1 2 6 image and a usual observation image are 

\Z &\*^X1$kftWL&Wi&]kXfi§l1£ synthesised, and the superimpose display of 

tl^H^^-afK LX 2o©It the 2 images is performed, or the method of 

Vtf*— X^tf L7t performing a synthetic display at a 

19 B^^lim^'a fiJt^^i"5;fr predetermined aspect etc. is mentioned. 

[0 0 9 8] [0098] 

Hk^, El 1 5 ^ytmik&M^ Next, the detailed component of the fluorescent 

1124 (DWfflMOffif&fcTF image processor 124 is shown in Fig. 15. 

ItytWifatEM&tit 12 4 <nm$L The component and an effect of the 

&ZJ^ffl^oi^Tt£^i~5o fluorescent image processor 124 are explained. 

[0 0 9 9] [0099] 

i£3fe®ife&3l3£fi 1 2 4fi, {f The fluorescent image processor 124 has the 

-^A^/pP(ci-^ vi^T 1 V 9 f 1 4 multiplexer 141 among the signal input part. 

1 LT 9 s ~? \/ $ An output destination is switched by each of 
tl 4 1 tcjol^TA^ £;ft/7tj£ the fluorescent component of X 1 which was 
ytM&im -^-£rsui£ Lfc 1 1 , A mentioned above as the fluorescent image 

2 O^S^^O^Tt^^O-tti signal input in the multiplexer 141, and the 
^tiXftJjftZ® Wkz-X X 1 wavelength band of 2 (lambda), and it outputs 
R1<D7U— J±ftV 14 2, X to the frame memory 142 for X 1, and the 
2 #3<£>7 i/— A^^E-y 1 4 3 ^ frame memory 143 for X 2 respectively. 

fctj^-fS J: 9 lc/£otfc The fluorescent image signal of X 1 and X 
*) > 7 -=& y (11)12 respectively stores to a frame memory (X 1) 

.4 2, 7 1/- i^^y (12) 142 and the frame memory (X 2) 143. 

1 4 3 ^-^ti^ftiX 1,12?) The timing control signal from the timing 

H^IS^ff -^^fSlt$tl5ct 5 controller 125 is input into a multiplexer 141. 

t^otl^o -r/^/l/^f The synchronisation with the timing of the 

1 4 l^fi^^^^b-n fluorescent image signal of X 1 and 1 2 and 

— 7 1 2 5*^©^^ the switching timing of a multiplexer takes. 
is f>n— /Wf^A^£;*V A 
1 1 2 O^Tt®^{f-^(7) 
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[0 10 0] [0100] 

(A 1 ) 1 4 2, The switcher ( A 1) 144 which switches the 

7 V— J**^:V (X 2 ) 143 output destination of a signal, and the switcher 

<D&mat@%-<Dmt}9t%®& (X 2) 145 are provided in the latter part of a 

x. t (A 1 ) 1 4 4, frame memory ( X 1) 142 and the frame 

-*-fs/^-V (A 2 ) 14 5^ memory (X 2) 143. 

tfbtb. #^^7^+144, The fluorescent distortion detector circuits 

1 4 5 ^fi v A 1 Mi 2 ffi 146 and 147 and the image conversion tables 

0>:£3fe^#fctilsJgg 1 4 6, 1 148 and 149 for X 1 and A 2 are respectively 

4 7 £: — 4 connected to each switchers 144 and 145. 
8, 14 9t^^flX 

[0 10 1] [0101] 

^^:3l^-^ajlH]S& 14 6, 14 The fluorescent distortion detector circuits 146 

7 it, mnZ&ytMZt-feltiffi^W. and 147 detect the distortion of a fluorescent 

13 0 tdlJj^^fc SrflStt Lfc i: # image by comparing the standard signal level of 

\z.'i%bhZ>^ : %M&.\t %r<DWM the fluorescent image signal obtained when 

is -^i^/^£j^:Mi:J£i£1-<5 irradiating excitation light to the above- 

C t X o T^ftlHtOjl^Sr mentioned fluorescent apparatus for a distortion 

&fct}1~5 *>C0-C\ ^fctilS^lc:^ detection 130 with predetermined value, 

-^TiijEfUS^f -§-£!Hi^ It is based on a detection result and is a 

TVu 1 4 8, 1 4 9^it correction-value setting signal a sending to the 
lii t, ^:3t®'^'fs image conversion tables 148 and 149. 

A'Srli JE1 - -5 <E>ilH£ Each image conversion tables 148 and 149 

7 A* 1 4 8, 1 4 9 £ for performing the correction of the signal level 

f£fi£i~5 ±3l^^ot^5„ of a fluorescent image signal are produced. 

[0 10 2] [0102] 

W&W&r—'ffr 14 8, 14 The output end of the image conversion tables 

9 ©fcti2jJ8HjK£|H]S& 1 5 Q\z. 148 and 149 is connected to the calculation 

SMfcSfU 80*08 1 5 0l£:fe* circuit 150. 

V^TlH£^&x— ://H 4 8, A predetermined calculation is applied to the 

1 4 9 X'ffijE£titzi&ytW&i5 fluorescent image signal by which the 
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-%rlzWTfe<Dfe%1) l M£tis ^kjft correction was performed on the image 

Iilt©trtfff conversion tables 148 and 149 in the 

gmmt^) tLXttifiZthZ) calculation circuit 150. 

J: o (£ftoTV N <5 0 It outputs as a video signal (fluorescent 

observation image signal) of a fluorescent 
observation image. 

[0 10 3] [0103] 

If the X 0=442 nm purple light by the He-Cd 

11 0 2(DHe-Cd if laser of the laser apparatus 102 is irradiated to 

X 0 = 442 nm <D$fci*yt an living body tissue when performing a 

S:^flc*Wfe^flS#ti"5 t > 4 4 fluorescent observation, the home fluorescence 

2 nm J: 9 Av^ifc^05§^:£ft of a wavelength longer than 442 nm will occur. 

4 s S4t5rot\ ^O^Tt^^r Therefore, in the fluorescent camera for an 

%kftM&Ri%y 7 114 \zjo\t^ observation 114, the separation transmission of 

X]b\$&7 4 I I § X X 1 this fluorescent image is performed to 2 

= 4 8 0~5 2 0 nmi:il2 = wavelength areas X 1=480-520 nm and more 

6 3 0 nm £k± t (D 2 ocD^g than X 2=630 nm with the rotation filter 116, 

^ML\^WM^\^X X 1 t X 2 and 2 fluorescent images, A 1 and X 2, are 

<D 2 oO^^^^Jii&filit-t* sequentially picked up. The fluorescent 

So BufE^feft©J^fi)te^#k sensitivity of the visualisation area obtained by 

tb5"Itl^^c0^3fe^S(i, IE the excitation light of an above-mentioned 

IfrM&Xlifa < % if<Dfil& purple light is strong by the normal part. 

£[5Tiiil< ft 9 , A 1 <7} 4 In disease parts, such as cancer, it becomes 

8 0^5 2 0 nm (DTwi&XtelE weak. The fluorescent sensitivity in a normal 

fljf tttt t *5 »t 5 ^5tifift i*3S part is especially strong in the 480-520 nm band 
< ^WRb Oli^f < of A 1. The difference with a disease part 

becomes large. 

[0 10 4] [0104] 

%Z X\ &W-\b}& 1 5 0 IC*51^ Consequently, in the calculation circuit 150, the 

T N 0Ox.fi A 1 t A 2 (d&tt calculation which requires for the ratio or the 

3*3te3SU£©Jfc*£fcf4gE#S: difference of a fluorescence intensity in X 1 

**5f*Jf*tTV\ ^fr*a»0 and A 2 is performed. 

tt^^WSUpTfiB*****®* The fluorescent observation image signal 

ft -^-£:£$ci"<5o which can distinguish the characteristic of an 
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living body tissue is generated. 



[0 10 5] 

1 3 0 Sr^-C$3teiHfc*&3 
SIS 12 4 ojUM&x— -fiv 
1 4 8, 1 4 9lrMLTljE 



[0105] 

In order to prevent that the fluorescence 
intensity of the peripheral part of a fluorescent 
observation image becomes weak, and S/N 
degrades at this time, the fluorescent apparatus 
for a distortion detection 1 30 is used, the image 
conversion tables 148 and 149 of the 
fluorescent image processor 124 are produced, 
and a correcting amount is set up. 

The correction of a fluorescent image signal 
is performed. 



[0 10 6] [0106] 

tfrlBWflMElfe^— 7> 14 8, The operation at the time of production of the 

1 4 9<Dffr£B$£>ftf£££*TK above-mentioned image conversion tables 148 

iftJ^j-t~<5o and 149 is explained below. 



[0 10 7] 

i o 2j&»e>©»s***3fea* 

fcffiJBgfil 3 OOSS^fcttiffl 
*3fetRl 3 1 WSWtU -^>^ 
■3t*©*3fe«iSrrt««ll 0 1 £ 
^LTf)tM*>7l 1 4 

t-it Lxftb titzukitmma 
^■^^m^mmwi 1241: 

S13 1I4, ttffli-5**S* 
fc*i^T, BijB*©JS*tlc:*rL 
X 2 &7cft(c^£KJSj-&1£ft 



[0107] 

When setting up the correcting amount of a 
fluorescent image signal, the excitation light 
from the laser apparatus 102 are first irradiated 
to the fluorescent screen for a distortion 
detection 131 of the fluorescent apparatus for a 
distortion detection 1 30. 

The fluorescent image signal which picks up 
the fluorescent image of this fluorescent screen 
with the fluorescent camera for an observation 
1 14 via an endoscope 1 01 , and was obtained is 
sent out to the fluorescent image processor 
124. 

The above-mentioned fluorescent screen for 
a distortion detection 131 has the two- 
dimensionally completely uniform fluorescent 
characteristic to irradiation of excitation light in 
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ft 5 «fc 9 fciifc 

<£>!M£^&x— 14 8, 1 
-4 9£ffrilc-*-5. 



the fluorescent wavelength being used. 

The fluorescent image with the fluorescence 
intensity of a two-dimensionally fixed level is 
obtained. 

The fluorescent image functioning as this 
standard is made into a group. 

The image conversion tables 148 and 149 for 
performing the two-dimensional conversion of 
an image signal and performing the correction 
of a fluorescent image signal so that the signal 
level of a fluorescent image signal may become 
two-dimensionally fixed in the fluorescent image 
processor 1 24 are produced. 



[0 10 8] 

3btS3M*Hiffl§£«l 3 011 

f+ 1 44, 1 4 5lC*j-LT* 
£ U 7U-A^!) 14 2, 

14 3 fcE*Sixfc$3teilifcflr 
***3tefi*fcfflEII& 1 4 6 , 
1 4 7 <£ 9 {w^W + 
1 4 4, 1 4 5 ^^U"9^^5o 
^UT, £ftS3MftttlelK 1 4 
6 , 14 7 -0©fcitiift*fc*-3 
V>-C,B^^T-^H 4 8, 
1 4 9'asfl5j*$;h,,Ktt£ix5o 



[0108] 

The fluorescent apparatus for a distortion 
detection 130 will supply a switcher control 
signal to the switchers 144 and 145 of the 
fluorescent image processor 124, if it notices 
excitation light irradiation. 

Switchers 144 and 145 are switched so that 
the fluorescent image signal stored by frame 
memories 142 and 143 may be sent to the 
fluorescent distortion detector circuits 146 and 
147. And, the image conversion tables 148 and 
149 are produced based on the detection result 
in the fluorescent distortion detector circuits 146 
and 147. It stores. Thereby, the correcting 
amount of a fluorescent image signal is set up. 



[0 10 9] [0109] 

&t£,£3te36^tfcfcUH&l 4 6, Next, the example of the image conversion 

1 4 7 \z.tetfZ>W l &W&rT— 7 table production algorithm in the fluorescent 

A'ftfiLTA'*V X A OA#0!I& distortion detector circuits 146 and 147 is 
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Hi 6 ^ LTlft§^i-5o shown in Fig. 16. and it explains. 

016 X-l*ffi&(Dtz£>, 8X8 In addition, since it is simple, Fig. 16 shows 

ffi&Ko^TCO^LTV^o only 8*8 pixel. 

[0 110] [0110] 

^"f> IlW^f5/7'Ht, First, as a 1st step, the fluorescent image which 

M&S3f;?rR5lt UfcM^-^iUffi^ picked up the fluorescent screen for a distortion 

3 1 SrJHfeL/t^tftiHfe detection 131 which irradiated excitation light, 

Hi 6© (a ) (C7Fi"JfpI the original-picture image shown in (a) of Fig. 

igt.fr (b&WBt:^ 1 6 <D ( b ) 16 to each pixel, the pixel of 2*2 which is shown 

iz.7jk-tX 5 ft 2 x 2 (DWiBZ: 1 in (b) of Fig. 16, It divides to the 1st sub block 

m& atSl fy?? o^l: made into 1 unit. 

[0111] [0111] 

* LT,^ 2 »7fy^ £ ; LT, And, as a 2nd step, the brightness addition 

§Ilty/oy^|:joit5f value (signal-strength addition value) of the 

3feiHfe{B-S^)WJ£filHt Mt-f- fluorescent image signal in each 1st sub block 

3ft&3t£tt) zom* is calculated. 

fobfrCtbfetbbtitzLZ^^ Compared with the threshold value T1 which 

T1 £ Jtifc U fl&iaWgfllMS predetermined this value, when above- 

ifl LtV^fitT 1 «fc 0/J>$V»$& mentioned brightness addition value is smaller 

-a-, 1160 (c ) fc^-fj: 9 than a threshold value T1, as shown in (c) of 

»C, ^<Dg£ 1 Wo y # <D 2 Fig. 16, it is considered that 4 pixels of 2*2 of 

®^ £ 1 MM hh-tt that 1st sub block are 1 pixel. 

L, it/^a j/^(cfc^T4 Let the brightness addition value which 

H*©ft -f-^^^r^^L Lfclf & added up the signal strength of 4 pixels in the 

m&UZZ<DWm<Dm&ti- sub- block be the brightness of this pixel. 

•So wCD^-fi] y ^ Operation which considers that the several 

M&tt-S^ $C©!J|f & pixel in this divided sub- block is 1 pixel, and 

fyta LT^Oty/n - y ? (DM makes the brightness of a pixel the brightness 

gftMUZMMoftg. ttSS addition value of this sub- block is performed to 

ft ZWmffi.'S- 1 vf& w t fci" calling it pixel integration. 

^coii^^-n K> , li By this pixel integration, the luminance-signal 

mtZf-ts; \^tzWm<DMfeis u- level of the pixel it was considered that was 1 

^Wi7t;<D®^f <£>&j 4 <!: ft pixel becomes about 4 increment of an original 
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pixel. 



[0 112] 



[0112] 



irtefrh, M&bteZ1tl:ytiML& That is, in the fluorescent image signal which 

W$L LT# h titzi£.ytWi$.im % picks up the fluorescent image functioning as a 

{£*3^t\ 4Hf*T»OWti.<t standard, and was obtained, when the signal 

SfS^-l^^A' (i£.yt5&$£) level (fluorescence intensity) functioning as the 

-^fiti K> Vh£ l/^-a f±, brightness in each pixel is smaller than 

®^(Cidl/^T^7t^S^il< S predetermined value, pixel integration with 
/N&MfccoHH t & 5 5l which a fluorescence intensity considers that a 

Lfc L"C3SI£co several pixel is 1 pixel in that pixel as that which 

1 H^i^^i'li^SE'H detected generating of the distortion in which 

fcfr b o wwt'tt, ID 1 6 co=§- weak S/N degradation is caused is performed. 

mz-te\^Xla ±frMZlWzfa% Here, in each diagram of Fig. 16, the upper right 

U ^T^'^'klfBiRiJlc^-f 5 is equivalent to a peripheral part. 

MMt LTiJ <9 , iliaSPlcH^ The lower left does it as the pixel equivalent 

-fzm^lX'M&tf'hZ i^/cabC: to a central-part side. 

WB$t-a-frTTfr>faX\,^Z) 0 mi By the pixel equivalent to a peripheral part, 

6 co ( c ) Tii, 1 1 M<Dl& 1 since a brightness is small, pixel integration is 

5/^{cjo^T®*Sc-^ performed. 

^f^tLfcCi^r^tTV^o In (c) of Fig, 16. It is shown in 11 1st sub 

blocks that pixel integration was performed. 

[0 113] [0113] 

^ZfD^y^b LT, Next, as 3rd step, the pixel of 4*4 which is 
H 1 6 co ( c ) Id shown in (d) of Fig. 16 from the image which is 

Ztltzm^frhm 1 6 co (d) shown in (c) of Fig. 16, and by which pixel 

CiT^i" «fc 5 & 4 x 4 coii^^r 1 integration was performed is divided to the 2nd 

mt t Ltc% 2 -f? -f p y V XL sub block made into 1 unit. 



^rLT > ^4co^x yZfb\-,X, And, as 4th step, all of the four 1 st sub blocks in 

#^ 2 t^n y ? ftco 4 oco each 2nd sub block become as follows. When 

^1 tT'^D 5/ ^ co*t"^<T^ N regarded as each 1 pixel by above-mentioned 

mlfecoM^M-a-^^^J: <9#* pixel integrated operation, it restricts and 



[0 114] 



[0114] 
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JO (e) lc^1-«k 

(^1 Way^i«2 X 2, 
Ttet>h4 x 4®H) Sri®* 
t^ftU *f^B y*fc*5 

**E^4rtT9. il6© (e) 



becomes as follows. The brightness addition 
value of the fluorescent image signal in those 
four pixels is calculated. 

It compares with the threshold value T2 which 
predetermined this value. 
When above-mentioned brightness addition 
value is smaller than a threshold value T2, as 
shown in (e) of Fig. 16, it is considered that the 
four pixel of that 2nd sub block, the 1st a sub- 
block 2*2, i.e., 4*4 pixel, is 1 pixel. 

Pixel integration which makes the brightness 
addition value which added up the signal 
strength in the sub- block the brightness of this 
pixel is performed. 

(e) of Fig. 16 shows that pixel integration was 
performed in one 2nd sub block. 



[0 115] 

t mmtemm$t'&®ftz sxs 

16X16 <D% 4 i^yy P y y 
U ffife<D±2 $©Wp y 

y-^xmrnLtzm-s. $.iztt. 
® &n ? m*tifi± < & < 



[0115] 

In a subsequent step, the same pixel integrated 
operation as the above-mentioned becomes as 
follows to the 3rd sub- block of 8*8. It repeats 
like... to the 4th sub- block of 16*16. 

When attaining to the sub- block of a 
predetermined size, or when the object which 
performs pixel integration is completely 
eliminated, this pixel integrated operation is 
finished. 



[0 116] [0116] 

Sl±<D&i¥lZ. X 9, W;'&<DWz.?t The number of pixels unified while performing 

PH&3:^Ki(wflB& LfcSHj , ©# the monitor of the optical intensity in each pixel 

M^Xoytfe&Z*-* Lfefr at the time of actually picking up a standard 

bSEa" i"5®^i$:£ - z£^ f# fluorescent image by above operation is 
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b;ixfcffi*©lfc^ttffi#li4M5 decided. The integrated condition of the 

ftf^-^OrtSi ft5o Si obtained pixel is the content of an image 

6 ( e ) Lfc#fr& conversion table. In the example of Fig. 16, the 

ftM&W&^&T" — ://W3:# integrated condition shown in (e) becomes an 

<5o ^b£3I^tltiil§]& 14 6, image conversion table. 

14 7 ^fo^ftlfciol/^X X 1 , In the fluorescent distortion detector circuit 146 

X 2 ©*&3fc®flfrff f to^t and each 147, above-mentioned pixel 

JulE®^^^^fE£frV\ ®^ integrated operation is performed about the 

^.Wf— 1 4 8, 1 4 9^ fluorescent image signal of X 1 and X 2. 

f^jsS tT-^ti^tifSlS"t* ; 5o The image conversion tables 148 and 149 

are produced and it respectively stores. 

[0 117] [0117] 

%&<DitytWl&k&tiitit\Z-\$>. At the time of an actual fluorescent observation 

JtWUkt&W^WL 1 2 4^A;ft£ diagnosis, the fluorescent image signal which 

tiXgzWfaP)? u.— J*/* ]) 1 was input into the fluorescent image processor 

4 2, 1 4 3 (dfStf £fritzi&yt 124 and stored by the frame memories 142 and 

WH^in *W ^ ^-V 1 4 4, 143 in apparatus is directly sent to the image 

1 4 5 a>ki£gcl£®&!£l0!x— conversion tables 148 and 149 from switchers 

Zfj^l 4 8,1 4 9^j£b*l<5o 144 and 145. 

W&3£Wr~- 7>1 4 8, 14 If a fluorescent image signal is input, on the 

9T*f3, ^^©^f-^-^A^/^ image conversion tables 148 and 149, pixel 

ti& t B.h^W^ffi'ufi^f'frfri integration will be performed immediately and 

TM^ff 2 &ti;#3(c:1^£ an image signal will be converted two- 

fi, ^ytmmt^&rt £/5t£ dimensionally. 

(D\tLW<DM & l^/M s JijE£ti The correction of the brightness level of the 

5 0 z&ytWO&iE -^fiU^^^rT" position in a fluorescent image signal, is 

—^f/V 1 4 8, 1 4 9 "ClilE^ 5 performed. After a correction is performed by 

ftfrtitcfe, fH^lElS&l 5 the image conversion tables 148 and 149, as 

Fjffe(D&^tftTt)frL, ^(Dffi^z for a fluorescent image signal, a predetermined 

MLlfefot£$k%ffl&Wfafe^ k L calculation is performed in the calculation circuit 

ttrt^^yft 1 2 6^t±J 150. It is outputted to the video switcher 126 as 

jj^ti^bo a fluorescent observation image signal final as 

a result. 

[0 118] [0118] 
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7 1 2 8K&ttS£ft, Hfctftf 

.7128 ofHtPicj: 0 t'ft^ 
>f i/^^r l 2 6 &glbfttf:#J!5 

So 



In addition based on the calculation result of the 
calculation circuit 150, a video switching control 
signal is sent out to the video switching 
controller 128 at this time. 
For example, when identifying illness parts, 
such as cancer, the video switcher 126 is 
automatically switched by the control of the 
video switching controller 128. 

Things are possible that it is made to display 
a fluorescent image. 



[0 119] 

iliM&x - zfiv £ ffo£-r 5 1s 

feiim mmLtzismntii 
t>nm ^xmmm&z'n o ism 



[0119] 

The method to also permit blocks, such as a 
rectangle, and to perform pixel integration 
without limiting to a square block, when dividing 
to the sub- block other than the method 
mentioned above as the method of producing 
an image conversion table, not a block unit but 
the method of performing an area division per 
pixel and deciding the pixel integrated range of 
arbitrary shapes depending on the condition of 
a fluorescent image etc. are considered. 



[0120] 



[0120] 

A signal level becomes low even when the part 
with a low signal level actually picks up the 
fluorescent image of a tested part in the 
fluorescent image of the standard which picked 
up the fluorescent screen for a distortion 
detection 131. S/N degrades. 

Therefore, a signal level can make the 
brightness of a low and dark part increase by 
performing the spatial reset action of pixel 
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ftjft^ftfl 5 &fr 9ltC«to integration, i.e., image signal, in the bad part of 

T, if #u^</^^{S< TBfV^ S/Ns, such as the peripheral part of such an 

5> SrlSAP $t5Ci:i s t* image. S/N can be improved. 

S/-NSr|p]±£i£<5 w £ That is, a fluorescence intensity makes the 

"C#5 0 i'ftJb^ signal level of a low part increase so that the 

M&OBS&^ffcfiiSoi^T — fe(D image signal of an fixed signal level may be 

{§#i^/i'©Hffe{§#£ s W£>i'i obtained in the entire image of a standard 

..5 ck 3 lc$#38U£;fl s <ftv ^#<£> fluorescent image. 

{f ^l^/i^tf^D^^ ®S^r The correction of the brightness can be 

*U#K:*|jEi"5 ri:i^#5 0 performed equally. 

[0121] [0121] 

BdlEB<ftft*©ffilWWII^ikf^ The resolution of an image will reduce only the 

£r?7 5 fcflf^Srffofc^^itt® part which integrated when the spatial reset 
i&<DM&f£fcfBTF w ? Z> 1 action of an above-mentioned image signal was 

S^\^^®^l$ff(-^^T(i, performed. However, in the fluorescent 

?H^SPffiiaroffi?6^clRl^$rtT 0 diagnostic imaging, the degree of importance is 

w irfdov^THifS^pBW^SSL low about performing precise identification of 

$:P5lti~Z) Z t tctfc^S t jSH the disease part range compared with 

Sfii£^ N o ^ot, ^0*JOct9 preventing overlooking of a disease part. 

KMi&ii^iD&Wlthftft&itt Therefore, the effect which can prevent the 

fr3Slfi£"Cfi, ^?#^{£TtJ: error of fluorescent diagnosis by the 

Zffi^UgzMWlfc^&i&T?) improvement of a fluorescent image in S/N with 

y*/ V y h {zit^X, ii^fc®^ the component which performs the spatial reset 

<D S /Nfp] Ji(c J: o T^^fcf^l^r action of an image signal such as this example, 

<75l£9 ^rBSihT^ %>$h%z<Djj& compared with the demerit of an accuracy 

;fc£<x &yt$i^(D$&(Dlg;yt J !& reduction of the disease part range 

Wrs&jJ&jtl* <[p]±£i£<5w£: identification by resolution reduction is larger. 

> £#l£»r±Oil 19 The fluorescent-diagnosis capability in the 

±£rKjlhi~5 d t fcXi* 5 D case of a fluorescent observation can be 

improved largely. Generating of the error on 
fluorescent diagnosis can be prevented. 

[0122] [0122] 

&ftWL&ffi<oytMkl>X Next, the example of a component of the 

2 ocD \y— if^fiSriix.fc^^t fluorescent observation apparatus provided 
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W.&z&Htftffiffc&i&M 1 7\z.tf with 2 laser apparatus as a light source for a 

i~o fluorescent observation is shown in Fig. 17. 

[0123] [0123] 

^T5fctt^£rtT9 (CIS, IH 1 4© in order to perform a fluorescent observation, 

MM&lX'Tjk Lfcfc 9 T^^fecoS) the purple excitation light which were shown in 

fi3fc U"C£{WaBftfl> § ^ the example of Fig. 14 are irradiated. A method 

..^3fe<£>^£rti^i"5;£'fe<t, £ to observe the image of the home fluorescence 

fcft\Z&W8k^\zMW&.<D&>%> of an living body tissue, Fluorescent materials, 

yv.-v h /fOu:7 -< ]J 7^- such as the hematoporphyrin which has 

.-f !) >fc £*<D:g7c4£>W£:&A integrated property in a cancer tissue etc., and 

0iJx.fi 6 0 0 nm <*£> photo phyrin, are injected in the living body. 

jfc&(DB)1gyt%f&ft LT wtiJ; For example, 2 of the methods of observing 

•9 fiv^j&5"C|giti"5S3ttt&' the fluorescent image which is irradiated in the 

W.&-$~Z>jjfe<D 2 o^£(;:ffl^ excitation light of about 600 nm red colour, and 

"btt/TV^o fctylX-lt, Sute2 emits light on a longer wavelength are mainly 

®Sl0^3t*!S5*ff 5 wid s "C used. 2 laser apparatus are provided and it 

# S «t 5 l£ 2 otf>u— !f£|{t£r consists of this example so that a fluorescent 

{fx.T^^c^HTV'So observation of above-mentioned 2 kind can be 

performed. 

[0 12 4] [0124] 

fa^M 1 0 1 fi, 014 (DUM The endoscope 101 is comprised almost as the 

mt »5 & mm\z m&ZtiXiS example of Fig. 14. 

V. 7^ Kl 0 4#*$il The adapter for 1st light distributions 161 

^ywn— Kl 0 7 which switches an illumination light to the laser 

WS<FB©3^^^|ctt, HBWftfc light functioning as the lamp light for a usual 

i&^W.^^Ovyyytt'^^tW, observation and the excitation light for a 

&ffl<Dlfi)}1gytbti: : b\>'—?ytb fluorescent observation is connected to the 

Id^Dfl&x.S^l <0%£,%mT? connector of universal code 107 edge part 

^16 1 asg^£tL-Cl^5o which the light guide 1 04 passed through. 

Z.<D% 1 <Dtl%l%T ¥7$ 16 To this adapter for 1st light distributions 161, 

HZ.lt, <D&&<Dm the lamp light source device 103 provided with 

7 yfftMl 0 lamp light-source 103a which generates the 

3 a £r{ix.7t y l/^JtWk^W. 1 white illumination light for usual observation, 

0 3 b, Wi&ytb UT©2I1 and the adapter for 2nd light distributions 162 
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i <d tfas i65a zmz.ti 
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5fg 2 CD U— «faR 166a?rf 

x.7tf? 2 cd u-vmm ieet 



which switches 2 kinds of laser lights as 
excitation light are coupled. 

To the adapter for 2nd light distributions 162, 
the 1st laser apparatus 165 provided with 1st 
laser-source 165a which generates the purple 
excitation light for a home fluorescence 
observation, the 2nd laser apparatus 166 
provided with 2nd laser-source 166a with the 
wavelength which excites an above-mentioned 
fluorescent material which generates red 
excitation light, for example, is connected. 



[0125] 

i o i (Dm&u io6\z 

M*>7«§H, HI 4 



[0125] 

The adapter for the light receptions and the 
camera not to illustrate are connected to the 
eye-piece part 106 of an endoscope 101. 
A usual observation image and a fluorescent 
WkXl^iitWL^'^.^W^.'Qt -5 observation image can be picked up now as the 
J; o (d/£oTV^5o example of Fig. 14. 



[0 12 6] 

»l©E3tffir^^ 16 1$. 
X*Wi2<DW.%mT?79 1 6 2 

\z.\t. **i,-e*LPrtt$?-i 6 

3, 16 4 JSWftSJ* 

^tmnbti, ft&Mi o i 

(Dyj htfJ K 1 0 4|:Mt 
T^5o 



[0126] 

Illumination light switching means to 
respectively have the movable mirrors 163 and 
164 is provided in the adapter for 1st light 
distributions 161, and the adapter for 2nd light 
distributions 162. 

It is convertible the illumination light supplied 
to the light guide 1 04 of an endoscope 1 01 . 



[0 12 7] 

16 1 CD pJIb* y- 1 6 3 £H 



[0127] 

In the fluorescent observation apparatus of this 
component, when performing a usual 
endoscope observation, it switches to the 
position which shows the movable mirror 163 of 
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tpOMtoVTFTtiLMlz.® *) & the adapter for 1st light distributions 161 as the 

5-^ y >~?%W1bM. 10 3^?j continuous line in a diagram. 

©6fei^^5rrt!li 1 0 1 <D The white illumination light from the lamp light 

7 / f htfW K 1 0 4^^#, ii source device 103 is guided to the light guide 

flMWfcffe£r#3„ 104 of an endoscope 101. 

A usual observation image is obtained. 

..[0 12 8] [0128] 

— 1o s iL^H^^t? o ia fi> On the one side, when performing a fluorescent 

% 1 OiB^^T^T 0 ^ 1 6 1<£> observation, it switches to the position which 

"I®] ^7—1 6 3 & El *f» co^^ shows the movable mirror 1 63 of the adapter for 

T-TF-f MM <9 US 1 <D 1st light distributions 161 with the broken line in 

W-if^e 1 6 5 lUtzltm 2 <D a diagram. 

U'— !f ^fi 1 6 6 d> (DEh&yt The excitation light from the 1 st laser apparatus 

ZfotilM 10 107^ h^K 165 or the 2nd laser apparatus 166 are guided 

10 4 , &ttt&m&%% to the light guide 104 of an endoscope 101. 
5o ^ ^ ~C\ dfefr&MifcCD g A fluorescent observation image is obtained. 

JtltZ. X 5 ^TtM^ £rfr 9 Here, when performing the fluorescent 

fi, %2<D^/jtWiT ^-f ^ 1 6 observation by the home fluorescence of an 

2<D~5IW) \ 7— 16 4 ^km^<D living body tissue, it switches to the position 

M^X'T^-titW^WO^x., W, which shows the movable mirror 164 of the 

1 (D u—fmW 1 6 5 a»P>E>g adapter for 2nd light distributions 162 as the 

^3ta^ffi©JSbS5tSrrt^«E continuous line in a diagram. 
10 1 ^*V*T£#*a«^J!BW The excitation light for the home fluorescence 

"?"5o observation from the 1st laser apparatus 165 

are guided to an endoscope 101, and it 
irradiates to an living body tissue. 

[0129] [0129] 

^fc* l %kyt$)1%;$:1&%F-^M%M& Moreover, when a fluorescent material is made 

(Dik.yt'&.&^Uir %Ws^ to integrate to cancer etc. and it observes that 

*EfoW& 16 7 ^#7fc!$>K fluorescent image, a fluorescent material is 

£&A LTffiJfcSMfc 16 8 — M injected to the living body tissue 167, and it is 

tR#)f£AIS£i2\ ^2<£>IEtc^ made to integrate selectively to the tumour part 

T#7°$ 1 6 2 cDbJ®)? 7— 1 168. 

6 4 &H«Fofl!tfft-C^-f{iltt£ It switches to the position which shows the 
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W *) % 2 <D if 1 movable mirror 164 of the adapter for 2nd light 

6 SfrhO'giittyQ^m&mom distributions 162 with the broken line in a 

^StR^Mi 0 1 ^m^^X± diagram. The excitation light for the 

i$%&%&^?$M~t ; 5o ^ItUcicfc 9 , fluorescent-material excitation from the 2nd 

1 6 7 (OMlMUit 1 6 laser apparatus 166 are guided to an 

8 W&ftU&^it^XjzZ endoscope 101, and it irradiates to an living 
ft3&g£^U Z<D^%^^ body tissue. Thereby, the tumour part 168 of 

w t\z£^X^^(DM.lM the living body tissue 167 shows a large 

^{ilrlpl^i'S It^T*t5c fluorescence intensity compared with the other 

part. Tumour parts, such as cancer, can be 
identified by observing this fluorescent image. 

[0 13 0] [0130] 

(D J: o \z , tz. J: fa . & Thus, according to the example of this, the laser 

Miffl«lS)t(!:LT^t light for the fluorescent observation by the 

tft^ — t^3fe home fluorescence and the laser light for the 

b1&yt%)W^£ ; b^%W.^M<D fluorescent observation by the fluorescent 

^tl, material are switched as excitation light for a 

tLCOjSb^3fe^:^lti"5 - t <£ fluorescent observation. The fluorescent 

9 S^it^cJ; Z&yt^l^RZf observation by the home fluorescence and the 

<£ S^^feM^^pItt fluorescent observation by the fluorescent 

XhV, M^£Mi£5£^l£l#r material are possible by irradiating each 

t5;<t^t#5 0 excitation light. A tumour part can be diagnosed 

reliably. 

[0 13 1] [0131] 

1 r><D%WMW\Z- i *9 31 Next, the example of a component of .the 

1&(DfaW®MMb HkytM^k fluorescent observation apparatus in which a 

"Tft^ LTt^^fe^^^ftOtf^c usual endoscope observation and a usual 

$J£rIH 1 8 {Z7jki~ 0 \HU fluorescent observation were made to be 

Hi 0 1 \zW$i&tiZ>yt$?MW: completed by the one light source device is 

l^ftomj&RXfitmnm l 4 \z shown in Fig. 18. 

Ltz'MMM t \n\ffiXh V , Z In addition, the component and the effect of 

r-ef4ttlB£*B&i-5o those other than the light source device 

connected to an endoscope 101 are the same 
as that of the example shown in Fig. 14. 
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^J^K 0 ERW£NT 



Here, explanation is abridged. 

[0 13 2] [0132] 

~&&\<o%WgM. HOli, rtH The light source device 170 of the example of 

ft 1 0 l<Dy^ V = *-9 this is connected to light-guide connector 107a 

9 1 0 7 a $ ti s *± J of an endoscope 101 . 

>"7 VT^A^fcS 7 The lamp light source 171 which consists of a 

.17 1 &1jmZ.Xi3 9 , 7 xenon lamp etc. is provided, 

mi 7 Ui77^ 5/ h The flash unit 172 is connected and the lamp 

1 7 2&&Wt£?iXM?&W.&% light source 171 can generate now the 

C0M^M^tt^.^tW.^^<DB}^^t illumination light for a usual observation, and 

t 3r3§£.T# 5 iplc^ot^ the excitation light for a fluorescent observation. 

<5 0 7 >^3t2S 17 l^b(DtH In the optical path of the emitted light from the 

^rftOftSS^Cte, jtulEiiSfi lamp light source 171, the rotation filter 173 

&J$f®BMyttEhi&ytb$:£f5T-P\ which performs the time division of the above- 

"f Z\Blfc7 j /\s9 1 7 3dSEK mentioned usual illumination light for an 

£tU iEKjffl^— ^ 1 7 4 (c: J: obsen/ation and above-mentioned usual 

o T leJteiEitj $ ft 5 <fc 9 Id o excitation light is arranged. 

v * 5 o A rotation drive is performed by the motor for 

a drive 174. 

[0 13 3] [0133] 

bijIS7 =7 v */ J/H72 As for the above-mentioned flash unit 172, the 

fi> ^TtH^MS^g 12 4^ flash control signal from the fluorescent image 

?)C77r/^3yho —/Wf processor 1 24 is input. 

■§-#A#3*k 7>-?%Ml 7 The control of a flash light emission of the 

1^77^ i/ =L%yt<OM'Wfi lamp light source 171 performs. 

t>tlZ> X b fcfto"Cl^5 0 ^fc, Moreover, a synchronisation of timing of 

ffjf£7 7 •^v-a.rL^.^ i 7 2 operation takes the above-mentioned flash unit 

Rxmihm*—* 17 411 9 172 and the motor for a drive 174 with the 

;y^3y(<o-7i 2 5^ timing-control signal from the timing controller 

h<D9j % ^^mmis^x^ 125. 

[0134] [0134] 
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7 ^-7%M 17 1H« Lfcjfc The time division of the light emitted from the 

f±laHE7 /i^ 1 7 3 (c J; 0 ii lamp light source 171 is performed to the usual 

1£W.&Kl?&WyttB)1&ytb\z.$% illumination light for an observation and usual 

5MM$;ft, XUfcrt&flt 10 1 excitation light with the rotation filter 173. 

<D 7 4 > #-< K 1 0 4 tcjf j5» it is alternately guided to the light guide 104 of 

ft*fctfcjtt*ffi{fc^JSat3*i3. an endoscope 101. 

r. <D t # , E3ftM®ftK£tt <t It is irradiated to the part for an observation. 

.^%m<DT ?7°9 , % / vRXf At this time, the synchronisation with the light 

is (DfflWUZs 94 source device at the side of a light distribution, 

5^^=iy hn-7 1 2 the adapter of a light-receiving side, a camera', 

<D$4 S: y-ypi'Mit 9 $1 and signal-processing apparatus is controlled 

W&ti&o ■ by the timing-control signal from the timing 

controller 125. 

[0135] [0135] 

ikytW&MkW&M. 1 2 4tt, * By performing the monitor of the signal level of 

^ 7 J: 0 A73 £ tt5^^®^{f the fluorescent image signal input from a 

J ^(D\% J %-i"</\'$:^:=^'5'ir&Z. camera, the fluorescent image processor 124 

t-K <£ 9 ^Tt^cOi^S ££rl£Ji5 detects the brightness of a fluorescent image, 

LTJ5&jg27ctf5§&8£rla3S LT*5 and is monitoring strength of excitation light. 

D, Sj^gq^^SLTI^ When strength of excitation light is 

S^-oldli, &WM$iL%±WkW. performing the insufficiency, a flash control 

1 2 4^f)77^->aa-5/ h signal is transmitted to the flash unit 172 from 

1 7 2 \Z.7 7 y i/ =>. => V h n — the fluorescent image processor 124. 

/Wt#S:3Hti"5o At this time, the flash unit 172 receives the 

777->ai=y h l 7 2 fi^ timing-control signal from the timing controller 

^^>y^nyhn-7l 2 5 125. The flash light emission of the lamp light 
frhftZJ 5 yffflMt source 171 is performed to suitable timing, 

tt&3 s MWifJ whilst performing this. 

7 l/~7°ytM 1 7 I5r77^ Excitation-light strength is made to increase. 

[0 13 6] [0136] 

^cd J; 9 (CTtjl^g^rff Thus by comprising a light source device, in 

ZticX'O, 1£.ytW,&Rl<0!j]h)& order to generate the excitation light for a 
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3fc£35£i"5fc&{£ u— ifgg fluorescent observation, the laser apparatus is 

# 5; F WX*& *? , 1 o<£>;)t$g^g unnecessary. The illumination light for a usual 

t?ii^*M©flSM3ti*3t« observation and the excitation light for a 

&R<D.fib&yt t £^tTiIStt^ fluorescent observation can be obtained by the 

MfM^fT3:i:^Tt one light source device, and a usual 

5o iztCy iSj^^^^Jk^^F/S observation and a usual fluorescent 

LT^5^ln k T*t, 7 observation can be performed. Moreover, even 

Jy yi/ ^-5l7fc£-tir<5 Z t (dio when the quantity of light of excitation light is 

"C + ##3fcAS:^5 t fcX* performing the insufficiency, sufficient quantity 

# , BL1frti:1kytft& : fc¥t 0 Zt of light can be obtained by performing the flash 

<5 o light emission of the lamp. 

A favourable fluorescent observation can be 
performed. 

[0 13 7] [0137] 



[f+WS] [Additional remark] 

( 2 - 1 ) H^*j-#i£fH£(75:g (2-1) Provide fluorescent light-source means 
ft£#5fcft©j5bjt£^£^£^ for an observation to generate the excitation 
5^7tH^ffl3t^^lxt % luf£ light for obtaining the fluorescence of the part 
ikftW&¥&%W>^WLfrh<DJ[to& for an observation, and fluorescent image-pick- 
et (C X <5Sfr£2 f£2£-3< M^^t^ up means for an observation to pick up the 
£M£<7)^#II^^£ait1"3^ fluorescent observation image of the part for an 
TfcSLf^SH&^St SMix., $k observation based on the excitation by the 
3fcll^®^£^^1~5^7feia^ excitation light from above-mentioned 
^Itfeot, fiu!E:j£5teiy£ffi fluorescent light-source means for an 
akte#&a>b©i£}te®fttfE-§-J: observation. It is the fluorescent observation 
19, ^7feM^®^rt^1ti5cO® apparatus which displays a fluorescent 
i^jffM^ilLT, wtL observation image comprising such that from 
b<DmM%: 1 MMt LTltufS^; the fluorescent image signal from above- 
^M^m-^r^^lErt mentioned fluorescent image-pick-up means for 
^S^^^rii^fc^^a,^^ an observation, the signal strength of the 
Mo several pixel within a fluorescent observation 

image is added up. 
The fluorescent observation apparatus 
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[0 13 8] 



[0 13 9] 

(2-2) ttftrott&ffiojg 



provided with fluorescent image-processing 
means which makes these pixels 1 pixel and 
performs the correction of the above-mentioned 
fluorescent image signal. 

[0138] 

With this component, fluorescent image- 
processing means adds up the signal strength 
of the several pixel within a fluorescent 
observation image from the fluorescent image 
signal from fluorescent image-pick-up means 
for an observation. S/N of a fluorescent 
observation image is improved by a process 
which corrects an above-mentioned fluorescent 
image signal, doing these pixels as 1 pixel. 

Generating of the error on fluorescent 
diagnosis can be prevented. 

[0139] 

(2-2) Usual light-source means for an 
observation to generate the illumination light for 
a usual observation, Usual image-pick-up 
means for an observation to pick up the usual 
observation image of the part for an observation 
by the illumination light from above-mentioned 
usual light-source means for an observation, 
Fluorescent light-source means for an 
observation to generate the excitation light for 
obtaining the fluorescence of the part for an 
observation, Fluorescent image-pick-up means 
for an observation to pick up the fluorescent 
observation image of the part for an observation 
based on the excitation by the excitation light 
from above-mentioned fluorescent light-source 
means for an observation is provided. 
It is the fluorescent observation apparatus 
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<£ ^ $3teftl&®ffef*Jtf>}gft© which switches and displays a fluorescent 
WM<0{n^fej£ : fcWM LT, w observation image and a usual observation 
tlh<DWi^$: 1 WBti-%1&yt image by the time division simultaneously 
fflftAaa^aSrfltx.fcStjtaS comprising such that from the fluorescent 
^fEo image signal from above-mentioned fluorescent 

image-pick-up means for an observation, the 
signal strength of the several pixel within a 
fluorescent observation image is added up. 

The fluorescent observation apparatus 
provided with fluorescent image-processing 
means which makes these pixels 1 pixel. 

[0 14 0] [0140] 

(2-3) mVL&ytW&LtQM (2-3) Above-mentioned fluorescent image- 
fijfe^ftlg^H^rttf) processing means is fluorescent observation 
S$fctf>®3fe£ 1 fiH 1 apparatus described in an additional remark (2- 
<DmM<Dzxfe% 2Hk7z&}\zi£)— 1) performed based on the fluorescent image 
#:£3te^t££fto:^3fct££Sl& signal which picked up the fluorescent screen 
Lfc^^tli^f -^-{wg^v^Ttr which has a set-up of the pixel in the case of 
9falE (2 — 1) \zf£$i<D'%yt making the several pixel within an above- 
!i^S*iito mentioned fluorescent observation image into 1 

pixel a two-dimensionally uniform fluorescent 

characteristic. 

[0141] [0141]. 

r fcMfcfifc-Cfi, 2 foyztfyfcfy— With this component, the bad part of S/N of an 

t£$kft¥ffe%W'0'%;ytWL : &1&&. image can be correctly identified by producing 

Lfc^^(;ig<5^Ti£3fc®ife^ process function of fluorescent image- 

M^Bi<DfaMffl^%ft$rt'Z>Z. processing means based on the result which 

t(dJ:9, ItCS/N©I^ picked up the fluorescent screen with a two- 

pB^^t jE^(c|p]^'C#' , IrIS^S? dimensionally uniform fluorescent 

*{wi£i:fcii§]/jJS/N©rpJ± characteristic. Suitable S/N can be improved 

Srfr 5 0 depending on the identification result. 

[0 14 2] [0142] 

(2-4) Suf5^3t®^^S (2-4) Above-mentioned fluorescent image- 
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^l&fi. BufE:^^II^®^l*3<£> processing means is fluorescent observation 
W%L?>WM<D\t ^fe$£$k%$L1£ apparatus described in an additional remark (2- 
Bff^iilt^Sck^^wti^ro^ 1) which the signal strength of these several 
Wt<nWM<0\t ^^^^WS* Lt pixels is added up and made into 1 pixel so that 
1 MM t i"5ftHE ( 2 — 1 ) the signal-strength addition value of the several 
ffitttf^Ttlti^fSo pixel within an above-mentioned fluorescent 

observation image may form predetermined 

value. 

[0 14 3] [0143] 

( 2 - 5 ) iute^lHt^S (2-5) The several pixel which adds up a 
^Kd&i/^Tfs ^-§&@££:9f3f "t" signal strength in above-mentioned fluorescent 
^^^(DM^lts ¥Jtfe<V$fr$o £ image-processing means is fluorescent 
TfT&tycoWi^y'v y 9 X*foZ>tt observation apparatus described in an 
IE (2-1) ^mmo^ytm^ additional remark (2-1) which are a 
Sfio predetermined number and the pixel block of a 

shape. 

[0 14 4] [0144] 

Z<Dffi]&X~lZ, ^ytWH&t&M^ With this component, the calculation technique 
WL<D%±M\moft 57S§^¥&2:f3f in a process of fluorescent image-processing 
¥f^"C# x #±WM$£?>\*}-t. ^ means is made simply. 

— K £ re Tffif$OWi$Lik&M £ The improvement in process velocity and the 
t # So simplification of a hardware component can be 

attained. 

[0145] [0145] 

( 2 - 6 ) lijfS^: jftB^^S (2-6) The several pixel which adds up a 
^^{cjoV^Tif -^rfegZ&^WIr signal strength in above-mentioned fluorescent 
Z^L^tcDW^lt^ ^%W£M& image-processing means is fluorescent 
{^IfcCtcfeMco^, ff^co^O observation apparatus described in an 
""CfoSttfE ( 2 — 1 ) (CfEifetf) additional remark (2-1) which is numbers and 
^^II^^Su shapes arbitrary depending on the fluorescent 

observation image. 

[0146] [0146] 
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wGOfgJ&T'te, ^^tlfffe*^^ With this component, the optimum pixel for a 
^(D^Stcjol/^T, S/Nft± process can be chosen in a process of 
(DtzibMLMtet&Mtt'&Wi^&M fluorescent image-processing means because 
IRtiwiW, S/N[S]± of the improvement in S/N. 
<D \y<)VT y Zf%M^,XZ 5 , The improvement of the improvement in S/N 

is realisable. 



[0147] 

L fc U-1f 7° p £ l*!tS$itf> 
fl:MLTifi > 81, Stic 

<D «fc 9 ft U-lf?t<7)BS£H- «t 5 
Til, Nd : YAGU-ff/j: 



[0147] 

Incidentally, as a perendoscopic treatment 
which performs a treatment using ah 
endoscope, the laser probe linked to the laser 
apparatus for treatments is inserted to the 
objective part via the channel of an endoscope. 

There is a laser treatment which irradiates a 
laser light to a disease part etc. and performs 
cauterisation, a coagulate, a transpiration, etc. 
In the laser treatment apparatus which performs 
the treatment by irradiation of such a laser light, 
the laser light for the treatments of high energy, 
such as a Nd: YAG-laser light, is guided to a 
disease part by laser guide means, such as a 
laser probe, and a treatment part is irradiated. 

Treatments, such as cauterisation, a 
coagulate, and a transpiration, are performed. 



[0148] 



[0148] 

In the conventional apparatus, the fluorescent 
observation apparatus and the laser treatment 
apparatus which obtain the fluorescent image 
of the part for an inspection which was 
mentioned above, and perform fluorescent 
diagnosis are provided independently. 

It was difficult to recognise a treatment part 
and to perform a laser treatment reliably and 
easily, performing a laser treatment by the laser 



99/11/17 



66/223 



(C) DERWENT 



JP7-222712-A 



IS5LT5tH^^o^^u— tff& light for treatments not being considered, but 

Wit&Wt&Tr 0 - drttSIt'fco performing a fluorescent observation, while 

tc 0 fluorescent diagnosis of an object part was 

performed. 

[0 14 9] [0149] 

HfifEtf) J: o <eWB/&S:fi|2fe"t'5 In order to solve the aforementioned problems, 

..fc#\ :S^®#lS:f#Tl&§^ t£ the fluorescent observation apparatus for 

ffi~tZ>tzih<D ; &%WM$kW.b > obtaining a fluorescent image and performing 

in^ffi©^— if3fef£«fc5$&fi£: an observation and a diagnosis and the laser 

fiotztiXD. u— If 7&J8E3£fi £ £ treatment apparatus for performing the 

Urn*.* #SSKfBffi*f©*3til!8lt treatment by the laser light for treatments are 

^-Ifte^tasp^ltprilB*^ provided. 

3tftWfti&«3Sll©fllj*^ISr£ilT A fluorescent observation and the laser 

{Z7f1t 0 treatment of a disease part etc. show below the 

example of a component of simultaneously 
possible fluorescent-diagnosis treatment 
apparatus. 

[0 15 0] [0150] 

IE] 1 9 feWiftM^b \s— If jp^ Fig. 19 is a component explanatory drawing in 

b A s I^^FtwPTfi6?i^3t^WffpSK which a fluorescent observation and a laser 

SI 1 W^IW 5 SI treatment show the entire component of the 

<DikW>%l&%^^^j$^j\Wb~<: apparatus based on the 1st example of 

fc5o simultaneously possible fluorescent-diagnosis 

treatment apparatus. 

[0151] [0151] 

^W^^tt^Wf^aWMWt, H, The fluorescent-diagnosis treatment apparatus 

<5»ftWffi'^Ojafi3tO*3tR of the example of this is provided with the 

XJ>W&ttfkU$Lfrh<D ; &$t<D& endoscope 201 which performs the fluorescent 

^5rtr o faffiM 2 0 1 %1MZ-X image formation from the light-guide and the 

^<5 0 tUt, lib&^^r^^t" part for the observation of excitation light to the 

5*3t«MOJSlfi*aR¥Sfc part for an observation. 
LTx ^Jx.{i 4 4 2 nm W^fe And, the laser apparatus for excitation 202 

)t5:i4t?)H e — C d (^i) which has He-Cd (helium-cadmium) laser light 
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12 0 2Sr«A, 

5 fc * Oil^gLi* 

5 3-1? / ^ v V -?m<n> y V? 2 
0 3a SrWf S«tt*lS5ffl&« 
„gf 2 0 3£<f;i-CV^o £fc 

itf^ONd : YAGl^-f 
LTOMffl f ^« 2 3 0 



[0 15 2] 

f&lKffi 1^— fmW 2 3 011 ?& 

^23 1 ASgigg^tL, SI£Lfc 
U-lf^^^-lf^o-7'2 3 

3 

f&*ffi Is—f&m. 2 3 0 T*3§£ 

^JflVbtL, M©N d : YA 
G U— 9"* (jftg 1 . 0 6 m m) 



generating means to consider as pumping- 
source means for a fluorescent observation to 
generate excitation light, for example, to 
generate a 442 nm purple light is provided. 

Moreover, the usual light source device for an 
observation 203 which has lamp 203a, such as 
the xenon lamp which generates white light as a 
light source for the usual observation for 
observing an endoscope image, is provided. 

Furthermore, the laser apparatus for 
treatments 230 as laser generating means for 
treatments to have laser light generating means 
to do it as the laser light for treatments which 
has the energy which can perform the treatment 
of the disease part of an living body tissue, for 
example, to generate the Nd: YAG laser 
besides red is provided, and it is comprised. 

[0152] 

The laser probe 231 as laser light-guide means 
that the laser apparatus for treatments 230 
transmits the laser light for treatments is 
connected. 

The generated laser light is supplied to the 
laser probe 231, and it has come to be able to 
do the radiation of the laser light for treatments 
from the end of the laser probe 231. 

The fluorescent wavelength of the fluorescent 
image which irradiates above-mentioned 
excitation light to an living body tissue, and is 
obtained as a laser light for treatments 
generated with the laser apparatus for 
treatments 230 is a different wavelength 
range. 

The thing of the wavelength besides the visible- 
light range is used. 
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if^ S^OH o : Y AG In addition to the Nd: YAG laser besides red 

If (tftft2Mm) , Er : Y (wavelength of 1 , 06 micrometers). It is possible 
AG u— if (^^r,^j3 m m) ^ to use ultraviolet lasers, such as an excimer, 
SrffiV'S r bft*l'fe r £hZ>o Ho: YAG laser besides red (wavelength of 

about 2 micrometers), Er: YAG laser 
(wavelength of about 3 micrometers), etc. 



[0153] 

ftm$£2 0 fttt^U— f 
ii2 0 2*5VM4ii*««ffl 

K2 0 4 i, mm&*imm<D 

— S?#>f K2 0 5 

T*5I9, h#>f K2 0 4 ft 

K2 0 7 

K=^^? 2 0 7 a £t-*£1S:£ 

tlTV^5o rt«*2 0 1 

fcfi, !fM2 3 0 

KgMasftfc u—if 7°n -y 2 

3 1 £J?i§"5Jtg#^ir 2 
3 2dS#7cW^5feM^T*R 
il IRTISH "btuTfc 9, u—if 
7°n— 7*2 3 l Sr^-^^^2 
3 2^)(CjfiiLTrtmit5feS^ 



[0153] 

The light guide 204 which an endoscope 201 
transmits the emitted light from the laser 
apparatus for excitation 202 or the usual light 
source device for an observation 203 to a point, 
and the image guide 205 which transmits an 
observation image to the eye-piece part 206 at 
the side of a rear end are passed through. 

A light guide 204 passes through the inside of 
the universal code 207 extended from the side 
part of the holding part at the side of a hand, 
and is installed to light-guide connector 207a of 
an edge part. 

Moreover, the channel 232 which can pass 
through the laser probe 231 connected to the 
laser apparatus for treatments 230 is 
penetrated and provided in the endoscope 201 
from a hand side to the point. 

It is possible to pass through the laser probe 
231 in a channel 232, and to make it project 
from an endoscope point. 



[0 15 4] [0154] 

Bbielft l^— if ^fi 2 0 2 RXfM The laser apparatus for excitation 202 and the 

1RWL&RftM&.1t 2 0 3 ti s usual light source device for an observation 203 
%ftt2 0 l^af <5c£#) 9 are connected to the adapter for light 

5I£^£;fflTy7°^ 2 0 8 \z.&Wt distributions 208 which switches the light guided 
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£2V IcTtJET*'? 0 * 2 0 81c to an endoscope 201. 

ttfllfl£rtflMft2 0 KDyj b# Light-guide connector 207a of the above- 

-< Ka^^^ 2 0 7 mentioned endoscope 201 was connected to 

tiX^ Bj&M f-'^tt 2 0 2 the adapter for light distributions 208. 

1f3tefcJ:5jafi3tefc The excitation light by the laser light from the 

5V^I4a?MMMi3te8R3£B 2 0 laser apparatus for excitation 202 or the usual 

3t>*bO)T&1MgMR!&9WtiitJR illumination light for an observation from the 

Jtffl 7^^ 2 0 8 LTft usual light source device for an observation 203 

&MV> 7-Y F U 4 K 2 0 4 ^Sfc is guided to the light guide 204 of an endoscope 

ft|S^2 0 l<D5feffi§B«t via the adapter for light distributions 208. It 

y> tfcil}£2x5<fc o Ic^ot^ radiates from the point of an endoscope 201 . 



[0 15 5] [0155] 

2 0 8 It, The above-mentioned adapter for light 

liliiffl U— tf^fi 2 0 2&Z>*iI distributions 208 is provided with illumination 

#JSf&ffl3fc8I§£B2 0 3 coajlt light switching means 211 comprised by the 

3fcW7fei&tf ^I£tx£ftfcpTi&^ movable mirror 209 arranged in the optical path 

7-2 0 9 t, *lWi 57-20 of the emitted light of the laser apparatus for 

9 fcKfti~ 5 K9 '< 2 1 Oi excitation 202, and the usual light source device 

fcJ:9fcj*3i'LfcJHW3te$Jifc¥ for an observation 203, and the driver 210 

IS: 2 1 1 S:<ix.T*3 0 » pTW 5 which drives the movable mirror 209. 

7-2 0 9 <Dft&*m i 5l$)\z® Excitation light or the usual illumination light 

<9 w t CJ:otfiil3t& for an observation is guided to the light-guide 

5VMiiifi?ttfS5fflfiS^3tSrrt^ 204 rear-end surface of an endoscope by 

i<07^ h#-< K2 0 4^ffi® switching the angle of the movable mirror 209 

< «fc 9 \z. t£ o X V > 5 0 selectively. 

[0 15 6] [0156] 

rt&tt 2 0 1 (DfeWtU 2 0 6 Id The adapter for light receptions 212 is 

fit, S7cffiT^7°^ 2 1 2#fi& connected to the eye-piece part 206 of an 

ttStl, w^TcfflT^T 0 ^ 2 endoscope 201. 

1 2 {CliilltH^M t ft 5 The fluorescent camera for an observation 214 

jl^M^ffi*^ 7 2 1 3 tOkft functioning as the usual camera for an 

jffiflfcSflMFPtftS^ftftlfc^l* observation 213 functioning as a usual image 

7 2 1 4 <b #Scl?ccF tlx receiving part and a fluorescent image receiving 
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^72i3i±, femt^ik t s 

WL&m+t UOCCD 2 1 5 

2 o 3fl»fe£>afli?«£ji3jg§Jitt 
.■efls«ts*ifc«*«Mfe©<ft (a 



part is connected to this adapter for light 
receptions 212. A usual observation image and 
a fluorescent observation image pick up by 
each image-pick-up means. The usual camera 
for an observation 213 is provided with an 
image-formation optical system and CCD 215 
as an image-pick-up element. The image (usual 
observation image) of the tested part irradiated 
with the usual illumination light for an 
observation from the usual light source device 
for an observation 203 is picked up. 



[0 15 7] 

£3te*«JB**9 2 1 4f4 N £ 
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[0157] 

The fluorescent camera for an observation 214 
is with an image-formation optical system and 
the rotation filter 216 which bypasses the 
fluorescent component of a predetermined 
band. The motor for a drive 217 which performs 
the rotation drive of the rotation filter 216, and 
the image intensifier 218 which amplifies the 
image which transmitted the rotation filter 216 
(I. I.), CCD 219 as an image-pick-up element 
which picks up the output image of the image 
intensifier 218, Furthermore the laser cut filter 
for treatments 233 as filter means to isolate the 
laser light for treatments arranged between the 
rotation filter 216 and the image intensifier 218 
is provided. 

The fluorescent image (fluorescent 
observation image) of the tested part obtained 
by irradiating the excitation light from the laser 
apparatus for excitation 202 is picked up. 
A X 1=480-520 nm bandpass filter and the 
bandpass filter more than X 2=630 nm are 
arranged, for example, and the rotation filter 
216 is formed disc-shaped. 
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nm (Dtfrt&MTlk? J k X 2 These filters are sequentially placed in an 

= 6 3 0 nm U-k<D&t$.&iik7 optical path by rotating. 

t a 5 Ic^:£;ftTR^|£lc The fluorescent component of each band is 

1&&&tLs EKEi-Sittwio bypassed. 

X Ztih<D7 4 /^:?a s Ji|I#;7cS& Moreover, in being used an ultraviolet laser in 

■Flw^Hf £ it, Zti*:ti<Dfti$, the laser light for treatments, when an ultraviolet 

<£>:^7EE£#£ri§i© X o l£ cut filter is used an infrared laser as a laser cut 

.4ot^5. ffei^ffl u— filter for treatments 233, an infrared cut filter is 

F7^y^ 2 3 3 tU used, 

fix fpj^ffl i^— ^Tfel^^^t-^— It removes so that the wavelength component 

iF£&£|-f SflteKlttftft* v of the laser light for treatments may not be 

H7>f^i5, jSsfl. u— if bypassed (cut). 

h) 1"5 «t 9 K 

[0 15 8] [0158] 

S^fflT^ 2 1 2 IS, rtft The adapter for light receptions 212 is provided 

£i<£>^BI|g|5 2 0 6^H£j£$tifc with image-pick-up switching means 222 

te^tt4fetf>3fe& I f 1 twSilS: £ tLfc comprised by the movable mirror 220 arranged 

Rift ^7-2 2 0^ "JiJ) ?7 in the optical path of the photographed-object 

— 2 2 0 b~7Js<2 image transmitted to the eye-piece part 206 of 

2 1 t \Z X 9t8fiJc£2x7h$H&#J an endoscope, and the driver 221 which drives 

Wk^Wt 2 2 2 *#x.-C*i 0 , "I the movable mirror 220. 

i^7-2 20 £>£l8i&ill$R#J A camera is switched to the fluorescent object 

f£#] "9 CI t oT^tc for an observation, and a usual observation by 

M&ft £ il^M^ffl <t m# ^ 7 switching the angle of the movable mirror 220 

^i2 0 1f# selectively. 

^ftfc^^ftftlriiSl^ffi;*/ The photographed-object image obtained by 

^721 3fc5^f££7cMM the endoscope 201 is guided to the usual 

7J> 7 2 1 4-^< i o fc&o camera for an observation 213, or the 

TV^5o fluorescent camera for an observation 214. 

[0 15 9] [0159] 
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tftt&ft&M 2 O 1 , ^.%M7 ¥ Fluorescent collection means is comprised 

7° 9 2 12, ^.it^MMis 9- 7 including the above-mentioned endoscope 201, 

2 14 Sr-a A,X^t/tUM^^ the adapter for light receptions 212, and the 

^^^t^TV^S,, fluorescent camera for an observation 214. 



[0 16 0] 

ffj|Eii^«M*^7 2 1 3{£ 
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[0160] 

The camera control unit (CCU) 223 is 
connected to the above-mentioned usual 
camera for an observation 213. 
The image-pick-up signal (usual image signal) 
of the output of CCD 215 is input, and a signal 
processing is formed by CCU 223. 

The video signal of a usual observation 
image generates. 



[0161] 

WfBS3ta«^*^7 2 1 4IC 

tl, CCD 2 1 SCD&tKDWc®. 

ilTf)feI§«i 2 2 4 X- 

&<D k'f *\t £ tit> =t 
5 l:/ioti/^ t 



[0161] 

The fluorescent image processor 224 as 
fluorescent image-processing means is 
connected to the above-mentioned fluorescent 
camera for an observation 214. 
The image-pick-up signal (fluorescent image 
signal) of the output of CCD 219 is input, and a 
signal processing is formed by the fluorescent 
image processor 224. The video signal of a 
fluorescent observation image generates. 



[0 16 2] 

722 5&mrtbti. u%mr 

#7° 9 2 0 8CDK7^^2 1 
0, %l%5%7 97°9 2 120K 
J4^2 2 1 , 4*^9 2 

1 6©Ilffl?-? 2 1 7, R 
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[0162] 

Moreover, the timing controller 225 which 
controls timing of each part of operation is 
provided. 

A timing-control signal is sent out to the driver 
210 of the adapter for light distributions 208, the 
driver 221 of the adapter for light receptions 
212, the motor for a drive 217 of the rotation 
filter 216, and the fluorescent image processor 
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[0 1 6 3] 

BUfSC C U 2 2 3 Xtf^jtlifc 

&mmm 224 

St LTOff^'f yf-* 2 
KlJ: 9#bti/5CCU 2 2 3<7? 

^S^a 2 2 4 <DiHtl<Dlk^t 

ft 2 2 6 ICjloTil^^tC^] 

yft 2 2 6 (Cfi, 
^Wrtcfc 0Hfc£J»*.ili!l»&*T 
9 tzih<D7 v yi-221 

t, ^ytmm^mmm 2 2 4 k 

*5 v > T if $ ti 5 ^ tftm & 

-7 2 2 8 £#&mZHX\,* 
5„ tfx^^^r y^-Y 2 2 6 CO 

a^cicii^^ 2 

£*L % \?t**4 yf-*r 2 2 6 
5„ 



[0163] 

Above-mentioned CCU 223 and the above- 
mentioned fluorescent image processor 224 are 
connected to the video switcher 226 as image 
switching means. 

The usual observation image signal of the 
output of CCU 223 obtained by usual 
observation means and the fluorescent 
observation image signal of the output of the 
fluorescent image processor 224 obtained by 
fluorescent observation means switch 
selectively by the video switcher 226. 
In the video switcher 226, the fluorescent 
quantity of light of a wavelength longer than 
excitation light is detected to a group the 
fluorescent image signal by which a signal 
processing is performed to the foot switch 227 
for a manual operation performing an image 
switching control in the fluorescent image 
processor 224, and the identification signal of a 
disease part is generated. 

The video switching controller 228 for 
outputting the identification signal of this 
disease part and performing an image switching 
control automatically is connected. 
A monitor 229 is connected to the output end of 
the video switcher 226. 

The fluorescent observation image signal 
chosen by the video switcher 226 or a usual 
observation image signal is input into a monitor 
229, and a fluorescent observation image or a 
usual observation image displays. 
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[0 16 4] [0164] 

*m<0%L%nmiaW;'£.m^^ s When observing in the fluorescent-diagnosis 

T^^SrfT^l-te, 94 5: > treatment apparatus of the example of this, a 

yxi— y 2 2 5frb<D9 light source and a camera are respectively 

4 5 V^fiJ^fS-^-tO^H^^ J;o switched by the adapter for light distributions 

t\ SE^ry^ 0 ^ 20 8, g 208, and the adapter for light receptions 212 

%MT9°y°9 2 1 2 id J; 19 -tft the indication of the timing-control signal from 

^hytMRXfti * 9 K> & the timing controller 225. 

x., &JtW.&~$.tc\$.$h1&1$M%: A fluorescent observation or a fluorescent 

5 0 ^. <£>£:# > ^ -f 5 *s usual observation is chosen. 

=i 1/ y u— 7 2 2 5 l: i c At this time, the synchronisation with a 

"C, ^^uHtMHiilB 2 2 4 process within the fluorescent image processor 

WMIi, iaTc^Tyy* 2 224 and each operation of the movable mirror 

0 8 (D'siWi ^7-2 0 9, 209 of the adapter for light distributions 208, the 

2 1 2<D*lWl%7— movable mirror 220 of the adapter for light 

2 2 0, ^TtMM *^721 receptions 212, and the rotation filter 216 of the 

4<D\s}fc7 j )V9 2 1 6<D&W) fluorescent camera for an observation 214 is 

ftb (DmMft tbtih e taken by the timing controller 225. 

10 16 5] [0165] 

^%mr979 2 0 811 K5 The adapter for light distributions 208 switches 

^^21 OULAo-CpNttS 9— the white illumination light from lamp 203a of 

2 0 9 wilcj;^ the usual light source device for an observation 

jBflttfl§SUB#«3£«2 0 3<Dy 203, and the excitation light from the laser 

yz?2 0 3 aj&»P>©afeEH9i# apparatus for excitation 202 by driving the 

tKffl i^-fgi2 0 2d^ movable mirror 209 by the driver 210. 

(DB&ytk ftffilfc A light-guide is performed to the light guide 

2 0 107^ h#>f K2 0 4I: 204 of an endoscope 201. 

ic7tffiT^y^20 The light guided from the adapter for light 

8frb&frtlitytlt, 7 4 btf distributions 208 is transmitted to the point of an 

>f K 2 0 4 £ iio T 2 0 endoscope 201 through a light guide 204. 

1 <D9t$ibM-£.X*fcT£&ti, wiJj It is irradiated toward the front part for an 
(Dm^M^it^^xm^i observation. 

£tiZ> 0 M&tt&%M&frb<?>M The return light from the part for an 

•9 TcH ii^HS^^fc 5 V observation is transmitted to the eye-piece part 
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ytM&fet Lt, .rtffife 2 0 1 206 at the side of a hand as a usual observation 

fa%:WMir'&'4 K2 image or a fluorescent observation image by 

0 5 tc J: K> #7c{|iJtf>^!Sg!5 2 0 the image guide 205 which passes through the 

6 i£.X'^sM^ti^> 0 inside of an endoscope 201. 

[0166] [0166] 

%:ytR}Ty-7? 2 1 2li, Yy The adapter for light receptions 212 switches 

A 2 1 liZ. J:oT"rT®)$ 7 — the camera which outputs the image from the 

2 2 0 ZmWi-fZ) Z 1 9 , eye-piece part 206 of an endoscope 201, by 

\fti®M 2 0 1 collie pB 2 0 6 driving the movable mirror 220 by the driver 

(b<D&Lt:mjTtZ**7&9JQ 221. 

il^tt^^Sril^M^^i A usual observation image is guided to the 

*^72 1 ^kytM^ikte usual camera for an observation 213, and a 

^3fctS^-ffl;fr * 7 2 14 — % fluorescent observation image is guided to the 

< o fluorescent camera for an observation 214. 

[0167] [0167] 

&£3te£>iifiM£g/Bfi8lH3te _ CJ& The photographed-object image (usual 

^^ftfe^^fl^ (iiSIl^^) observation image) illuminated with the usual 

fi, iiSlti&ffl /■ 7 2 1 3 \Z. illumination light for an observation of white light 

&\<^Xftm.£titzCCD 2 1 5 is picked up by CCD 215 built in the usual 

l£ <fc 9 8B££ti5 0 ^Lt\ i§ camera for an observation 213. 

fl?!iffc©aHfe{f C C U 2 2 And, the image-pick-up signal of a usual image 

3— fc&ZtiXiB it, is transmitted to CCU 223, and a signal 

ilffMR&SlfefB-i- 1 LT t'x * processing is performed. 
:*^T 5/^-^ 2 2 6^i£fcti$tL It is sent out as a usual observation image 

So signal to the video switcher 226. 

[0 16 8] [0168] 

J5tj3£3t ; ir8§t-I"t~<5 t iot In the fluorescent camera for an observation 

'&btlZ&feMGL<D%yt& (Ik 214, as for the fluorescent image (fluorescent 

ytM&&) lis ^k%^M^t> > observation image) of the tested part obtained 

7 2 1 4 djoi/^T, @fe7/f;i/ by irradiating excitation light, the transmission 
$2 1 6 (d J; >9 HufS X 1 , A 2 of the fluorescent component of above- 
<Dfc&1fe1$.<Dik%&Lftti v &T!L £ mentioned A 1 and the wavelength band of * 

'T>-^yf>->77^ 2 is performed with the rotation filter 216. 
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T 2 1 8 X-gyt&frJtmM £ ti Optical amplification of the fluorescent image 

"CCCD 2 1 9"T?SHfe£ti5 0 is performed by the image intensifier 218, and it 

tLt, £#Bffe<&»ffefS-i§-# picks up by CCD 219. 

*&ftll&&3Ii£B 2 2 4 Vit^r And, the signal processing of the image-pick-up 

AQfS^tLx signal of a fluorescent image is performed by 

LT t*ft^^ 2 2 6^ the fluorescent image processor 224. 

^tU$tb6 0 iijfS[e]te7 >r /i^^ 7 It is sent out as a fluorescent observation 

2 1 6 \c X 0 Stilt I 1 , image signal to the video switcher 226. 
X 2 <D 2 r>(D^§z^^L(0^% As for the fluorescent component of X 1 

J*#f4, lE^^ii t JSSEIfMfc isolated with the above-mentioned rotation filter 

T*ibfc3£S^&oTV^ 0 1" 216, and 2 wavelength bands of I 2, the 

<Ct>*>]ES<fMti JS3CBRffii "C fluorescence intensity is different by the normal 

f3^;;)t*^^ h/^5fifti s R<C5 part and the disease part. That is, a fluorescent 

J: 5 {d&oTfe *9 , ^^ll^^!; spectral intensity is different by the normal part 

Igf 2 2 4lifclt5ff^l and the disease part. The fluorescent 

(dcfc 5 IES^fe£#f3£^ft <h observation image from which the normal part 

EBU$^fcS3tS,^®^* s ^fi£ and the disease part were differentiated by the 

£tl5 0 signal processing in the fluorescent image 

processor 224 is generated. 

[0 16 9] [0169] 

^"f^r^yf 2 2 6 {dA^J 2 images, the usual observation image input 

$ixfcai^||^lJ^S.t/^3fe^ into the video switcher 226 and fluorescent 

^SHfeO 2 otDWi&fes fft observation image, are switched with the 

^^f yfy^3>'ho-72 2 identification signal of the disease part from the 

8 a* ©JreSgfflSffioSftS'Hs video switching controller 228. 

«toT§] *9^x:^ti^ 0iJx-(3:&£ For example, when a disease part is detected 

&UGL<D$k?tt&Lfrbfii$EM{iL& from the fluorescent image of a tested part, in 

J&ttJ £ tifc t # fi^T^f^iHt the case of others, a usual observation image is 
d\ fill Id fill outputted a fluorescent observation image to a 

I«a*t = ^ 2 2 9^Hl*$ monitor229. 

tlx ^E-^^ 2 2 9 icifi^l&^H A usual observation image or a fluorescent 

&£fcfi:^5fclSl£®&j& s ^^c? observation image is displayed by the monitor 

ti5 0 fc*5, fft^^^/ft 229. In addition, the video switcher 226 

2 2 6 fi N iufEf^S'Hs-^^ J: 9 chooses a usual observation image or a 

®Slt^M£l£fcte:!£#H^B fluorescent observation image with an above- 
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^^riil^ LTfcfci73i~5;6 s , 7 y mentioned identification signal, and outputs. 

->f 2 2 7 (D^Tjklz. X o However, it has come to be able to perform 

X i>\Mi@L<Dty%kz.fcX*i!t 5±9 switching of an image also by the indication of 

(CftoTl^o foot switch 227. 



[0 17 0] 
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[0170] 

When performing a laser irradiation treatment, 
performing fluorescent diagnosis in the 
fluorescent-diagnosis treatment apparatus of 
the example of this, the laser probe 231 
connected to the laser apparatus for treatments 
230 is passed through to the channel 232 of an 
endoscope 201, and it is made to project from 
an endoscope point. The laser light for 
treatments from the laser apparatus for 
treatments 230 is irradiated to the treatment 
objective parts, such as a disease part. A laser 
irradiation part modifies by this laser irradiation. 
Or it performs a coagulate and a transpiration. 
A treatment is formed. 



[0171] 
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[0171] 

At this time, the laser cut filter for treatments 
233 for protecting the image intensifier 218 
ahead of the image intensifier 218 is arranged 
in the fluorescent camera for an observation 
214. 

The component of the wavelength band of the 
laser light for treatments is removed by this 
laser cut filter for treatments 233. 

It enables it to prevent that the image 
intensifier 21 8 receives damage by the reflected 
light of the laser light for treatments. 
In addition, the light of the wavelength band 
which is different from the fluorescent 
wavelength of the fluorescent observation 
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ytlt, fu^Lfcck b image by excitation light as the laser light for 

£ 5^3teffli^&©1t3fcifefi <t fi. treatments was mentioned above is used. 

^^SJKS^iSro^t^fflv^P) A fluorescent observation image is affected. 

[0 17 2] [0172] 

if^n— 7" 2 3 l^^Ofe The irradiation position of the laser light for 

mm^—^K^MiLm*, ffl treatments from the laser probe 231 is 

x.Mi2 0 lOft^ irradiated to the position in a fluorescent 

2 3 2 (Dffli P^GDijE^j^i:-^ observation image, for example, on the 

"ftMM^^iort ^Bf^OHW^ extension wire of the aperture of the channel 

m It £ tl 5 J: b \c ft o t V > 5 0 232 of an endoscope 20 1 . 

if^n— :/2 3 1 In addition, the curvature of the point of the 

5feS£($£:^ft "TtEi: Lt, ^Tfe laser probe 231 is enabled, and you may 

H^L^^^F>ffMo{ig{c:^ enable it to irradiate the laser light for 

^ if 7t^0S|tT?# 5 J: b t£ treatments to a desired position, performing a 

LTt^V^ fluorescence observation. 

[0 17 3] [0173] 

ffiMRl L^— if7fe(^ct £ if M Since it stops emitting a fluorescence even 

It f§M LXk% when the laser irradiation part by the laser light 

%%$& } ut£< t£Z>tc#> s H^xt for treatments irradiates excitation light, in 

^L^iiLCO'^i^tM^t, JE1%%$, addition to a normal part and disease part, the 

^^W^U^lX, u— fytl^X fluorescent image of the part for an observation 

Z>%£?®MU (f&WU) cD3oco is isolated by the three part of the irradiated part 

Mft^ytcDftm (^ft*^ (treatment part) by the laser light according to 

WHj&Sl) ^ ct oT^Si$tL^) 0 fluorescent condition (fluorescent spectral 

intensity). 

[0174] [0174] 

:fc#J~Cii, ^t—Z 2 2 9 ±(D^: At the example of this, it is a normal part green 

^H^®^^ #JxJi\ jE^SB in the fluorescent observation image on a 

£r&lu (^Sfc:J:5^S monitor 229, for example. It is red a disease 

U) £fK l^~1fj$lt£tlT^ part (abnormal part by the illness). By 

%(Dt£\^W^%: S^fcfiMft performing laser irradiation and respectively 



99/11/17 



79/223 



(C) DERWENT 



JP7-222712-A 



-^DERWENT 



[0175] 

ffijjfcHsmm is—fx -y v~7 4 

prut* a. mytmmw 
m%mm\c-f?)(D\zi)\iz-x, u 



performing the pseudo colour display of the 
fluorescent treatment part which is not, by the 
colour different from normal parts, such as 
white or black, or a disease part, treatment 
condition by laser irradiation is displayed on a 
fluorescent observation image. 

It is possible to understand treatment 
condition easily. A laser irradiation treatment is 
made, detecting a disease part and judging a 
disease part and a treatment part. 

[0175] 

As mentioned above, in the fluorescent camera 
for an observation of fluorescent-diagnosis 
apparatus, the laser cut filter for treatments is 
provided ahead of the optical path of an image 
intensifier. It can perform easily that treatments, 
such as the coagulate by the laser light for 
treatments and a transpiration, perform, making 
fluorescent diagnosis to the. channel of the 
endoscope for fluorescent diagnosis via the 
endoscope for fluorescent diagnosis with the 
component of this example by having enabled 
the passing through of a laser probe. 

Moreover, in addition to making possible the 
identification of a normal part and an abnormal 
part in a fluorescent observation image, by 
performing the pseudo colour display of the 
treatment part by laser irradiation by the colour 
different from a normal part or an abnormal 
part, the identification of the treatment part can 
be done easily. 

A laser irradiation treatment can be 
performed reliably and easily, confirming 
treatment condition. 
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[0 17 6] [0176] 

120 i$$kytWL$£ t if ffeSf Fig. 20 is a component explanatory drawing in 

t^\§\^{z^J^tj:^k^t^WffaM which a fluorescent observation and a laser 

Sfi©^2^Hlfe^J{^5^B treatment show the entire component of the 

0^fr#lfi£Sr^i" : SJ5£lS.^IS"C apparatus based on the 2nd example of 

fc5o simultaneously possible fluorescent-diagnosis 

treatment apparatus. 

[0 17 7] [0177] 

^2©3IJ£0!lfis H 1 9(D^1 A 2nd example adds the function component 

<D%MM^>^WMf^L\^nW^ \" which controls the radiation of the laser light for 

— f%<D\ti^%&%1$MW$L<D treatments by condition of a fluorescent 

tfclKH. J: 9 ^fflzifeMffcZ: observation image to the apparatus component 

1mjitzh<DX*hZ) 0 *7tHM of the 1st example of Fig. 19. 

^7^7 2 1 4 X^i££t\,tz1&yt The fluorescent image processor 224 which 

processes the image-pick-up signal of the 

&*QfSI|«S 2 2 4 tt\ feMffl^ fluorescent image picked up with the 

^ifi£il2 3 0 \^hi£Wt£fri, fluorescent camera for an observation 214 is 

^%m$L%±W&W. 2 2 4 J; D ?p connected also to the laser apparatus for 

SKffi is— if 2 3 0 — \s — if treatments 230. A laser radiation control signal 

t±Slt$y^ff -^^iitti £ti<5 <fc 0 sends out from the fluorescent image processor 

^^oTi/^ 0 224 to the laser apparatus for treatments 230. 

[0 17 8] [0178] 

Z<D{&(DUft(VMf&teWl 1 9(D The component of other parts is the same as 

Il^M'l^itfe^ K that of the 1st example of Fig. 19. 
!J!4:4fl6i"5o Explanation is abridged. 

[0 17 9] [0179] 

JSb^ffl if 3£fi 2 0 2^b© The excitation light from the laser apparatus for 

Bfeyt&ft&ttMLtotiL^Mift excitation 202 are irradiated to the part for an 

U £fm*»<0£#te£$5fe« observation. 

^ffi *^72 1 2 "Trfll& LT^ The fluorescent image of an living body tissue is 

2 4 Hi t) it picked up with the fluorescent camera for an 

^&S£froT^teaf§SIHfe£ observation 212, the fluorescent image 

£j£L^ ^^H^lHfe^r^ — ^ processor 224 performs a signal processing, 
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[0 18 0] 



[0181] 

-fgt2 3 oomtt&mw-t 



and a fluorescent observation image is 
generated. A fluorescent observation image is 
displayed to a monitor 229, and a fluorescent 
observation and a diagnosis are performed. 
Thus the laser light for treatments from the 
laser apparatus for treatments 230 is irradiated 
from the end of the laser probe 232 to the 
objective part via an endoscope 201, 
performing fluorescent diagnosis. 
A laser irradiation treatment is performed. 

[0180] 

A normal part is green, for example, as the 
above-mentioned 1st example in a fluorescent 
observation image. A disease part is red. A 
pseudo colour display is respectively performed 
by the colour in which laser irradiation is 
performed and the fluorescent treatment part 
which is not is different from normal parts, such 
as white or black, or a disease part. 

The laser light for treatments is radiated, 
observing and performing fluorescent diagnosis 
of this fluorescent observation image. 

[0181] 

At this time, the range and the treatment 
condition of a disease part are judged from the 
fluorescent observation image of the obtained 
treatment part by the fluorescent image 
processor 224. 

A laser radiation control signal is outputted 
according to the condition of a fluorescent 
observation image, and the radiation of the 
laser apparatus for treatments 230 is controlled. 



[0 18 2] 
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3bfcS£BrKiJ: 9 % ^^aoflSffl The range of a disease part is confirmed by 

tmmZti, -toffifflfcu— if fluorescent diagnosis. 

H8 Wf&SE L T V > < d <D t # , The laser irradiation treatment of that range is 

is-lf mttfc J: ym&m*1£ /»• performed. 

tzhWP LTV^#, ^-^2 2 However, the disease part is gradually reduced 

9 <D%ftm>&m&-kX*ltfc&U by laser irradiation at this time. 

$*$L'J?L S V— ifl^ttpR A red colour part reduces on the fluorescent 

@> ^t5:Lfc^5» fc^-fM^ observation image of a monitor 229. 

&&<nm^Ufttt£Z> 0 It becomes the black which shows the 

i/— ifflB&hf-<5 <h> irradiated laser part (a coagulate, part which 

J-fi^^ffi&^^fe^fi ft < transpired) , and a white display part. 

&<5 0 *0il"Cf3\ If laser irradiation of all the disease parts is 

Idis^T^fefflJ (i"3te*>*>*!SE performed, the red colour part which shows a 

flS) disease part at last will be eliminated. 

3£lS 2 2 4 frb'M&U&TF'tin In this example, when there is a red colour part 

^rffifoZ) i i: £2s<5< if J±J (namely, disease part) in a fluorescent 

ttrfrJWl ^d s fp38?ffl I'— ifiSSetl observation image, the laser radiation control 

2 3 O^fcH^j^tt, /p^ffil^— signal based on there being a signal which 

ificfi2 3 0^^b?pi^ffl if shows a disease part from the fluorescent 

3t* s tWt$HS 0 ^ftft^lHfe image processor 224 is outputted to the laser 

fc:i3V^T#fe*BJ&sfc < * 9 , #S apparatus for treatments 230. 

f8£lB&^i~fg^a s ft < ftoT u It radiates the laser light for treatments from 

— if ftAifMftlfll bftZ the laser apparatus for treatments 230. 

t ^ ^ ti&^ttXfeWM if A red colour part is eliminated in a fluorescent 

Wit 2 3 0 ttf&SEffi U-if#cD observation image. 

f±ilt?r^ih^"5o When the signal which shows a disease part 



Z<DX o \z. s 1£3fe|&§§iIHfetf5tfc Thus, since laser irradiation can be performed 

ffiMdcfc ot?pfffl l*"— if3fc£>fcti automatically, judging where is a disease part 

JtSrfMfll"t" 5 - t <fc <9 , if r by controlling the radiation of the laser light for 

#^35as-efc5a>£^te«£® treatments by condition of a fluorescent 



is eliminated and a laser radiation control signal 
is turned off, the laser apparatus for treatments 
230 stops the radiation of the laser light for 
treatments in response to this. 



[0 18 3] 
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ffc&>& 1 fllffrL&dS& gUi^tcU' observation image from a fluorescent 

— IfBStt^rfr? i <!:# 5 "C#5Th observation image, laser irradiation of 

#K j&IMM N PJItf> If necessary minimum is performed and the laser 

fro T-fpI^gBSr u— If f&SEAOjfi treatment of the disease part can be done. 

» £4*"Ca»o8b*fi V x u— a safe and efficient laser irradiation treatment 

If JKJitefftfiftg £ * 5 0 is made. 



[0184] 



[0184] 

Other effects and effects are the same as the 
1st example of Fig. 19. 



[0 18 5] [0185] 

[El 2 1 (i^7fctt^£ u— ifffe^ Fig. 21 is a component explanatory drawing in 

t ti*Wl#flznI%£t£%;ytt£Wria%R which a fluorescent observation and a laser 

ltl©B3 (7)^]SS0i|(C^S^M treatment show the entire component of the 

W±#^££T^-^#fi£fft9?IHT* apparatus based on the third embodiment of 

£>5o simultaneously possible fluorescent-diagnosis 

treatment apparatus. 



[0186] 

%3<DnMW\Z, H 2 0 05^2 

taw-rsf&atfflu— ifOT2 3 
tf mi&tewtemm ^— tf 



[0186] 

A third embodiment adds the function 
component which controls switching with a 
fluorescent observation image and a usual 
observation image by radiation condition of the 
laser light for treatments to the apparatus 
component of the 2nd example of Fig. 20. 
The laser apparatus for treatments 230 which 
radiates the laser light for treatments is 
connected also to the video switching controller 
228. 

A laser radiation signal sends out from the 
laser apparatus for treatments 230 to the video 
switching controller 228. 



[0 18 7] [0187] 

■t©te<0iflS#<Bfll J5£HH 19© The component of other parts is the same as 
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^KDMM&lbmWkX'foV , tit that of the 1st example of Fig. 19. 
^£r^B&i~5 0 Explanation is abridged. 



[0 18 8] 

I'-lf «« 2 3 0 J: D ?p 
Mu-1f#fctitftU i"— !f 

if umkttM t — S 

t2 3 0^b U-if ttittff ^£ 
7 2 2 8^i£*3, 2 2 9 

|>p-7 2 2 8 W\ if 

y?"*2 2 6WiaSLT 
2 2 9^tiJ^1-5ilHfe{f 

{f-^ll^U 2 2 9t 

!f HBAttfe* * liilMHB 
5 J: 5 Mi"5 0 



[0188] 

The laser light for treatments is radiated from 
the laser apparatus for treatments 230, 
performing a fluorescent observation and a 
diagnosis. 

When performing a laser irradiation treatment, 
in this example, a laser radiation signal is sent 
to the video switching controller 228 from the 
laser apparatus for treatments 230 at the time 
of a laser radiation. 

Switching of the observation image displayed 
to a monitor 229 is controlled. 
If the video switching controller 228 receives a 
laser radiation signal, the image signal which 
the video switcher 226 is switched and 
controlled and is outputted to a monitor 229 will 
be fixed to the usual observation image signal 
which is a visual image. 

A usual observation image is displayed to a 
monitor 229, and a fluorescent observation 
image is turned OFF. 

That is, in a laser irradiation treatment, the 
part for a treatment is observed by the usual 
observation image. 



[0 18 9] 

W ft < ft o it t # KifMUB u 
-if 2 3 0 ^<D u—if UW 



[0189] 

In addition in the fluorescent image processor 
224, treatment condition (change of the range 
of a disease part) is recognised from a 
fluorescent observation image as the 2nd 
example of Fig. 20 at this time. 

When the signal of a disease part is 
eliminated, the laser radiation control signal to 
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W&tm^**? t LTf&SKE 1/ the laser apparatus for treatments 230 is set to 

— 1f3fcOffi#t£ffi^Lt£i*:5 0 OFF, and the radiation of the laser light for 

treatments is made to stop. 

[0 19 0] [0190] 

f&afcEli'— iffttf) Thus, at the time of the laser radiation for 

ttJlttt^KwioT^it^^®^ treatments, the monitor display of the usual 

„fcil^S^li^i:^)§3^x.S:ft!l observation image which is a visual image is 

w t J: 9 ^ fn^^B performed by controlling switching with a 

if tb^^{3lfipr^^"Cfe5iiS fluorescent observation image and a usual 

ISf^ilMfeS:^— £^t^LT\ io observation image by radiation condition of the 

£ fa BB%£ tfflm^Wim laser light for treatments. 

"C# 5 i #K:?&38?ffl if Tfe^ While a treatment part can be obseived as a 

iittl:AoT 9 macro-scopic observation, a possibility that it 

t£<s ffi4tifi$:4ks VfeMfcU'— may go into an observation image does not 

if fi8 W"ffe!R 4: fr 9 w i: ri* T* t have a laser light for treatments, either, and an 

<5 0 operator can perform a laser irradiation 

treatment safely and reliably. 

[0191] [0191] 

^TtM^M^^rffilEi" "5 Next, the example of a component of the 

fcih<Dfe9VW&&&fR(D%W>h fluorescent observation apparatus using the 

\^Xfaft%Wk%f&\*^tz.ik%MM£ source of an infrared-light as a light source for 

3£fiWf£j$0!l£:III 2 3ld^-f* 0 the infrared image generation for performing 

the correction of the fluorescent observation 
image is shown in Fig. 23. 

[0192] [0192] 

^^JO^^II^^fite, ii^H The fluorescent observation apparatus of the 

^fflro6feBB^3t^^^p"t"Sii example of this becomes as follows instead of 

%W&f%%W?MM.<DiXK> 9 the usual light source device for an observation 

which supplies the white illumination light for a 

fc^^^&ifcftJtWk 2 4 3 a £ usual observation. The source apparatus 243 of 

^i~ZlfcftftM^gkb LX<Dfa an infrared-light as source means of an 

tVJtWk^W 2 4 3 £11 IfiTfe infrared-light to have infrared light-source 243a 

JBT^V^ 2 0 8 £^ LTrt^S which generates the infrared-light for obtaining 



99/11/17 



86/223 



(C) DERWENT 



JP7-222712-A 



Oderwekt 



i24 1 ^g^^fiSW^tSrtt^pi" an infrared observation image is provided. 
5i5t^oTV N 5 e An infrared illumination light is supplied to an 

endoscope 241 via the adapter for light 

distributions 208. 

[0 19 3] [0193] 

rtftflfc 2 4 1 fi, Ifr^JE f The light guide 244 which an endoscope 241 

gl2 0 2fc5^li#^)t!Sg transmits the emitted light from the laser 

B2 4 3*»&©fflJ*#&5tej8aJ apparatus for excitation 202 or the source 

STfiit5 7^ h#>f K2 4 apparatus 243 of an infrared-light to a point, 

4 t, fe&ftfrttMO&ERffi and the image guide 245 which transmits an 

2 4 6 ^ 'C > l5iSi~5^f jl—i/jJ observation image to the eye-piece part 246 at 

4 K 2 4 5 dr^^il^tLTio the side of a rear end are passed through. 
^ 7-^ F #V K 2 4 4 Light-guide connector 247a of universal code 

£tltc^-~s<— Uvua — K2 4 247 edge part where the light guide 244 was 

7^tU<Oy^( htfJ Y 9 passed through connects with the adapter for 

2 4 7 a t^%Wr?-f9 2 0 light distributions 208. 

8 [zmmZtlZ «fc 0 i^iot^ 
5 0 

[0 19 4] [0194] 

^^M^RTl^^tmm^ The fluorescent camera for an observation 214 

WLbtZ 6 2 4 1 rogSflggp and the camera for an infrared observation 248 

2 4 6 (d^^$tb5S:7tfflT^ are connected to the adapter for light receptions 

79 2 1 2 l£{4 % ^7fcH^ji# 212 mounted on the eye-piece part 246 of the 

^72 14i#^IHi/^7 endoscope 241 functioning as fluorescent 

2 4 8 £#8^ £ ft* &x<dWl collection means and infrared-light collection 

^^l&ldcfc otMi^MtJ 5 means. An infrared observation image and a 

^3fell^&ri s lfH&£ft5 <t 5 fluorescent observation image pick up by each 

4oTV^o image-pick-up means. 

2 14 fi£#®te&Jl§£H 2 4 The fluorescent camera for an observation 214 

9 \z.%£Wi £ tlx # > is connected to the fluorescent image processor 
9 2 1 4T!lfcft$ftfc£ftfciR 249. The image signal of the fluorescent 
O&tDW&it f^f)tl§fel^ observation image picked up with the 
12 4 9^^htiXit fluorescent camera for an observation 214 is 
tl5cfc 5lu^otV^5o sent to the fluorescent image processor 249, 
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and performs a signal processing. 



[0 19 5] 

7 2 4 8 

liCCU2 2 3 *r^*LT*3feM 

ttftam 249 ksbk $ 

**HMW#* 7 2 4 8 T-ftfc 
£ tire #^SLfsl& © Bfttff li 
CCU 2 2 3 tlX 

^3teSM3SES2 4 9^i£ib 

&3I^g2 4 9©ffi;WBtt:*=. 

&3I^S2 4 9<Dttit)<D%ytWL 
mWi&ft^-? 2 2 9 
ti5 «t 0 l:/ioT^5„ 



[0195] 

Moreover, the camera for an infrared 
observation 248 is connected to the fluorescent 
image processor 249 via CCU 223. 
The signal processing of the image signal of the 
infrared observation image picked up with the 
camera for an infrared observation 248 is 
performed by CCU 223, and it is sent to the 
fluorescent image processor 249. 

The correction of the fluorescent image signal 
is performed to a group, and the video signal of 
a fluorescent observation image generates this 
infrared image signal. 

The output end of the fluorescent image 
processor 249 is connected to a monitor 229. 

The fluorescent observation image of the 
output of the fluorescent image processor 249 
displays to a monitor 229. 



[0 19 6] [0196] 

*:<DtifL<DUft^id\,^xm 19© In other parts, an identical symbol is attached 

^ 1 <D%Mty\ t Hi©Ifi!clco about the same component as the 1st example 

^Xl-im-ft^-&ttLXmm$: of Fig. 19, and explanation is abridged. 



[0 19 7] 

pzivyu — 7 2 2'5i:io 
t\ siytmryy? 2 0 8<dpj 
t&^7-2 09, ftatmry-? 

? 2 1 2 ©"Jib 5 7—2 2 o, 
f*IH*^7 2 1 4©06 

7^^216 <D&mt<Dmm 



[0197] 

When performing a fluorescent observation in 
the fluorescent observation apparatus of the 
example of this, a synchronisation of each 
operation of the movable mirror 209 of the 
adapter for light distributions 208, the movable 
mirror 220 of the adapter for light receptions 
212, and the rotation filter 216 of the fluorescent 
camera for an observation 214 is taken by the 
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%b 9 , g&ytmryy? 2 0 8 timing controller 225. 

RXI^%m T 2 1 2 The adapter for light distributions 208 and the 

"O^k-zMM LtilSt) 1 *^ 7 adapter for light receptions 212 are switched 

£r#J 9 5„ , and controlled, and a light source and a camera 

are switched. 

[0 19 8] [0198] 

^^MT^-f^ 2 0 811, Si® The adapter for light distributions 208 switches 

^ u— if 3£g 2 0 2 ^ GDfi)® the excitation light from the laser apparatus for 

itt^9\-%M^W.2 4 3 frh <D excitation 202, and the infrared-light from the 

feW-it t %W 0 , rt&fil 2 source apparatus 243 of an infrared-light. 

4 1 CO 7^ h#-f K 2 4 4 A light-guide is performed to the light guide 
%1rZ> 0 mytmrfy? 2 0 8 244 of an endoscope 241. 
frb^frtitcytte, 7^ The light guided from the adapter for light 

K 2 4 4 Sri! o TI*1#UJl 2 4 1 distributions 208 is transmitted to the point of an 

<D9ciQU$.X'teT££ti, ti}3j(D endoscope 241 through a light guide 244. 

M&#&$$i&^fi}fro~Cf®M£ It is irradiated toward the front part for an 

ti5 0 WL£1tt%.Ui&fatb<Dm'0 observation. 

3fcf4» IkytM^fehZ^^tifttt- The return light from the part for an 

^M&b LT, fa ) &M2 4 lrt observation is transmitted to the eye-piece part 

teWM-fS^ K2 4 246 at the side of a hand as a fluorescent 

5 (cj; <9 ^7cM(D$£NsLM 2 4 6 observation image or an infrared observation 

ti-5o image by the image guide 245 which passes 

through the inside of an endoscope 241. 

[0 19 9] [0199] 

gytFUTyy? 2 l 2{2, f*)|E The adapter for light receptions 212 switches 

i24 1 <7}$clgg|5 2 4 6 frb<D the camera which outputs the image from the 

&$:Bit)i~ Z>t) * 7 £ #1 9 3& eye-piece part 246 of an endoscope 241 . 

;i> ^Tfcii.^mSr^Tfcli^^^ A fluorescent observation image is guided to 

^7214^« TfctS-^M^k&Tfc the fluorescent camera for an observation 214, 

WWMffii) / 7 2 4 8 o and an infrared observation image is guided to 

the camera for an infrared observation 248. 

[0 2 0 0] [0200] 

ftftmWltX'mWZtitz&^fc The photographed-object image (infrared 
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^ (^Mif^fe) 13^ ftW&M observation image) illuminated with the infrared 

ffi*^7 2 4 8 Kfc^TrtiKS illumination light is picked up by CCD 215 built 

tltc CCD2 1 5 Id £9 SI& £ in the camera for an infrared observation 248. 

*U ^^H&rofiHfeff-^C C The image-pick-up signal of an infrared image 

U2 2 3'^a£3ftTflr*te3 is transmitted to CCU 223, and a signal 

£Jx, ^^®^{f -^-<h LT^jt processing is performed. 

®&*Q;3l^ffi2 4 9H£i££ti It transmits to the fluorescent image 

. 5 e processor 249 as an infrared image signal. 

[0 2 0 1 ] [0201] 

l5b©3te£^# i H"<5 w <?r (d <t o "C The transmission of the fluorescent component 

%hftZ>WfkU\tL(D ; &%®t of the wavelength band whose fluorescent 

fi, image (fluorescent observation image) of the 

72 1 4M3oi/ > >T, 015:7 >f/u tested part obtained by irradiating excitation 

* 2 1 6 iz J: «9 IE^§i5 1 light is 2 from which the ratio of a fluorescence 

£"C^3fc3£i£©Jt^3& s £ft5 2 intensity is different in a normal part and a 

oOftS^^c©^3tfife^i s aiiS disease part with the rotation filter 216 in the 

£;ft, x ^^-i^-fyf y^7 7 fluorescent camera for an observation 214 is 

2 1 8-e*3t«3*3tl«*$ performed. 

tltCCD2 1 9 T* IS ^ £ ft Optical amplification of the fluorescent image 

5o -t It, ^^tM^Otl^f is performed by the image intensifier 218, and it 

Wl&ytmm&mmW: 2 2 4 - picks up by CCD 219. 

{:5i££ti<5o And, the image-pick-up signal of a 

fluorescent image is transmitted to the 
fluorescent image processor 224. 

[0 2 0 2] [0202] 

^)fel^lgl2 2 4 t-ioV> In the fluorescent image processor 224, the 

i&Tfc^^ffl;*? 72 14^ fluorescent observation image signal which a 

bOl&ytW&iB -§*£Mf ^IL normal part and a disease part can separation 

Xw\y$.\^tLW£k% 7 — ^7F^H£ distinguish is generated by the pseudo colour 

<fc 0 jE^fSBfitirSiSfflSffit display which performed the signal processing 

mmm^lW^%m.^mmt^ of the fluorescent image signal from the 

# s £fijc £ tlx ^^tffi^®^* 5 ^ fluorescent camera for an observation 214, and 

-^ 2 2 9 (dfg7r;£ti5o mentioned it above. 

A fluorescent observation image is displayed 
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by the monitor 229. 

[0 2 0 3] [0203] 

ft$\-%W$£W2 4 3 frh<D7fe$Y Since the infrared observation image by 

%V)ffiM\z. J:5^14ft<Stete* irradiation of the infrared-light from the source 

jfc^4(Cit^!lLfc^U^</^© apparatus 243 of an infrared-light forms the 

i£bteZ>tztb s w tf>^F^i£i^ image of the brightness level proportional to the 

frblt&&Ul\L<Dikiifcik(Djz/h bloodstream, the information which shows the 

£^i~ft$B/5^#'b;fa5o ^ytW bloodstream large and small of a tested part is 

&fc&Wi&i±LX*<DfiL&(D&*lgtf obtained from this infrared observation image. " 

^c#i/^7tfe, ihflftJt^ck oT:^ Since a fluorescent image has the large 

yt&Wr^m K) influence of the blood in a tested part, it has a 

<5 0 ^^X\ ;fc0iJ"Cfi, ^:3feiS possibility that an error may result in fluorescent 

^a^g 2 2 4 jo V C C diagnosis by the bloodstream. 

U 2 2 3 frt><D7fcftMi1&iW t§-(^ Consequently, in this example, the correction of 

S^i/ N T^7t®^{f ^-^rffi IE the fluorescent image signal is performed in the 

L> $J;if£jfc^Jkl::jSCT{f fluorescent image processor 224 based on the 

U^/U^Mi^/n £-tfrT*iIE infrared image signal from CCU 223. 

i~<5 CI <}: i^ct 9 , ih^S^i!!^ For example, by performing a signal level a 

[cj; 5f^^?rttiEU7t^7fe®^ reduction or increase depending on the 

M^^^^ci^o bloodstream, and correcting, the fluorescent 

observation image which corrected the 
influence by the difference of the bloodstream 
is generated. 

[0 2 0 4] [0204] 

Z(DX o ici, J:;fati\ Ik Thus, according to this example, in a 

%^WM^^te^^X^k%$l$L<D fluorescent observation image, the correction of 

ifiL^*^itV^(CJ:5^#^1iiE the influence by the difference of the 

-Ct , ik$t Jitf>f2SP£gtt 5 - bloodstream of a tested part can.be done. 

1 1£ < ESt&^fti^^T 5 w Exact fluorescent diagnosis can be 

bfr*Jn&kt£Z>o performed, without being influenced of the 

bloodstream. 

[0 2 0 5] [0205] 

Hklz, m&yttDmyt^&Z&yt Next, the example of a component of the 
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Mf£/B©rtftft£#&SrMfly^3J fluorescent observation apparatus which 

< #-f KIH^tffcfCTtt&^i? provided light-guide means of excitation light in 

^(DMj&m&m 2 4 &Tfm 2 5 the guide pipe which guides the endoscope for 

\Z7jk-f a 124 \t1kytWl%Z^1Bi a fluorescent observation to an object part is 

<D±fcM]&&7f;1-ffif&m.Wm. shown in Fig. 24 and 25. 

i25 tetfj Kf <D%)faU(DM Fig. 24 is a component explanatory drawing 

Efc^^^/f^HTfoSo showing the entire component of fluorescent 

observation apparatus. Fig. 25 is a perspective 
diagram showing the component of the point of 
a guide pipe. 

[0 2 0 6] [0206] 

2r>0iJ<D^3fcH^^ftte, Wftlfa The fluorescent observation apparatus of this 

\z.ffi\-$-%)fai®M2 0 1 £r$f^ example is provided with the guide pipe 251 

fcfl{£~- ^< K3M£ t LTCD which consists of the windpipe tube, the trocar, 

f a - y^ h 7 * - /I'f etc. as guide means which guide the 

hteSjf'f Kit 2 5 1 3r{i;tT endoscope 201 inserted in an intra-corporeal to 

v^ e ^(DU4 K1T2 5 1 left, an object part. 

BbfiJB i"— if 3£ft 2 0 2 lc^^ The laser guide 252 as light-guide means 

£tLt£ 1^— IfigjiS;^ t><DSi^7C which is connected to the laser apparatus for 

#5fc3MS:£; LTCOU— if excitation 202, and guides the excitation light 

134 K 2 5 2 ^^7i.M^b9c^ from the laser apparatus to this guide pipe 251 

p|5^1?J¥il$tiTio 9 s Mi^ffi is passed through from a hand side to the point. 

^—f'^W. 2 0 2 The excitation light from the laser apparatus 

^agdMxS «£ 9{dftoTV^<5 0 for excitation 202 guide. 

H 2 4 ICtt:-?" J: o [c, If 13 As shown in Fig. 24, the end has exposed the 

K 2 5 2 fi$fca£##>r Kl= 2 laser guide 252 to the end surface of the guide 

5 1 (D^SIvillMtTjo^ , pipe 251. 

rr^bJBbjeffl^— If^B 2 0 The excitation light 253 from here laser 

2frb (Om&Jt 2 5 3 # WW $ apparatus for excitation 202 radiate. 

HSi^l^^oTV^, 124 The-4 laser guide 252 is passed through by the 

KTjk-tMf&WX'lt, 13 A KH 2 guide pipe 251 in the example of a component 

5 1 \Z.\t u—ftfj K 2 5 2 # shown in Fig. 24. 

4 il £ it, KIP 2 5 1 It has come to be able to do uniformly the 

Whu^"^— Hfw U— if yt<DB1sL radiation of the excitation light 253 of a laser 

3t2 5 3!r ailtT? t 5 <t 5 fcfc light ahead of the guide pipe 251 . 
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[0 2 0 7] 

-r\ rtfc«2 o i©3.=/<— 
K2 o 7mto&w&\zm 

rtfc«2 o i ©fcjgflsj: 

5. 



[0207] 

In the example of this, the adapter for light 
distributions which switches a light source is not 
provided, but universal code 207 edge part of 
an endoscope 201 is directly connected to the 
usual light source device for an observation 
203. The usual illumination light for an 
observation from the usual light source device 
for an observation 203 is guided to the light 
guide 204 of an endoscope. It radiates from the 
point of an endoscope 201 . 



[0 2 0 8] 

ftms£2 o i <Dmm&2 

0 6Kttg3W8T^* 2 1 2 

&jt-Lxm%m#m** ? 2 1 

3 £t/3bfc«3S!fll;M 7 2 14 
5CCU223£r, ikffltmft 

ft2 2 6f4 % 

2 2 7 J: 0 CCU 

2 2 3 d»&0iiftMM{feft# 

fcSJfl&x., 2 2 9^ffl 



[0208] 

Moreover, the usual camera for an observation 
213 and the fluorescent camera for an 
observation 214 are connected to the eye-piece 
part 206 of an endoscope 201 via the adapter 
for light receptions 212. 

CCU 223 which performs the signal 
processing of the image signal of the usual 
observation image picked up with the usual 
camera for an observation 213, and the 
fluorescent image processor 224 which 
performs the signal processing of the image 
signal of the fluorescent observation image 
picked up with the fluorescent camera for an 
observation 214 are connected to the video 
switcher 226. The video switcher 226 switches 
selectively the usual observation image signal 
from CCU 223, and the fluorescent observation 
image signal from the fluorescent image 
processor 224 by the indication from a foot 
switch 227. It outputs to a monitor 229. 



99/11/17 



93/223 



(C) DERWENT 



JP7-222712-A 



[0 2 0 9] [0209] 

*0!l^^)tllS^SIwioV^T^ When performing a fluorescent observation in 

%MM%'1T ftl£l*J<D the fluorescent observation apparatus of the 

M^^^pB^^T^^^^— Zf example of this, the guide pipes 251, such as a 

^ h v io— jV^(D134 M?2 5 windpipe tube and a trocar, are made to pass 

1 £:J?iI£it\ 134 Kir 2 5 1 through to the part for an observation of an 
„<DftV£izfoU$&2 0 1 <DW intra-corpora. By making the lumina of the 

£rj?il£*5 w b J; 9 ftHii guide pipe 251 pass through the insertion part 

2 0 1 £rf£B£F^;iJ? ALTfi^ of an endoscope 201, an endoscope 201 is 
MMUiiLt.V^< 0 iiSIS^^: inserted in an intra-corporeal and it guides to 
^7 2^0 Mfi, fa 1 $M2 0 1 CD the part for an observation. In performing a 
7 4 Y134 K2 0 4 ^r^LTii usual observation, it irradiates the white 
ISM^RiytM^W 2 0 3frb<D illumination light from the usual light source 
&&(DMWft$:^&MMl$V>{iL^ device for an observation 203 to the part for an 

ii^^^^^7^^2 1 observation via the light guide 204 of an 

3T*ii^M^{t£i§^LTai^ endoscope 201. A usual observation image is 

H^!Hfe<£> t'x^f -£r£r£j&1- picked up with the usual camera for an 

So observation 213, and the video signal of a usual 

observation image is generated. 

[0 2 10] [0210] 

l&ytM^&tToWfu* (£(i> 134 In performing a fluorescent observation, it 

Klf 2 5 1 ld}f M&intc \/— if irradiates the excitation light from the laser 

134 K 2 5 2 LXfth&Rl u apparatus for excitation 202 to the part for an 

—f^W2 0 2frb(D$)%zyt$: observation via the laser guide 252 passed 

M&ttMtniiL^WMl-, &ftWl through by the guide pipe 251. 
^^^7 > 7 2 1 4 X v 1&ytM&M A fluorescent observation image is picked up 

^r^t^LT^^tSI^H^^f x with the fluorescent camera for an observation 

^Hl -i-^r^fefiJc^So 214, and the video signal of a fluorescent 

observation image is generated. 

[0211] [0211] 

il^^^M^if ^t^%WMM A usual observation image signal and a 

^ t fi 7 y h * 4 y ^ 2 2 fluorescent observation image signal are 

7 ti*h<D¥n?F\z. X V \f"r3r^4 arbitrarily switched by the indication from a foot 
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ir 2 2 6 X'iiM^ty 9 switch 227 at the video switcher 226. 
£>ft, * — * 2 2 9— T^btlX It is sent to a monitor 229 and displays. 

[0 2 12] [0212] 

r. (75 J; 5 fc, *^iJT'(i, Thus, in the example of this, light-guide means 

©8tete¥&SrrtflMl0>? -f h # of excitation light is done as another body with 

K £ tt^Jfr i: L> f*3!l^£:2g the light guide of an endoscope. 

< Klf Id® ft 5 C i: J: By providing in the guide pipe to which an 

9, /£fEIHK:#j— f^^^^tSr,^ endoscope is guided, excitation light can be 

H3"?#, «t 9 illuminated uniformly broadly. 

^3r#<5 CI <h riS'CcF 5f;:#\ jE Since a more favourable fluorescent 

flfefc^feflBr&tT 5 - observation image can be obtained, exact 

So fluorescent diagnosis can be performed. 

[0 2 13] [0213] 

fo®M<D3- J rl'*Mz.U Next, the example of a component of the 

^©F^H^^rJf A LT^^i"<5 fluorescent observation apparatus using the 

H-f--*. = — 7°MOf*il|lM^r^v , > main and sub scope type endoscope which 

fc£#ft$£cft©WfiJc0!l£EI 2 inserts and is used the endoscope of a narrow 

5 {d7Fi~ 0 diameter to the channel of an endoscope is 

shown in Fig. 25. 

[0214] [0214] 

#0fltf>£ftMl&£?fiW:* -gftM The fluorescent observation apparatus of the 

&&fT5?t*0>rt&$l2 6 0 £ example of this is provided with the parent 

LT, *f!0>j|R*=i— 7° 2 6 1 scope 261 of a big diameter, and the child 

M* 3 — 7° 2 6 lGD^-t^ scope 262 of the narrow diameter passed 

^MzWM&ln&fttf&O+x =» through by the channel of the parent scope 261 

— 7°2 6 2 i: Sr'lix.TV^o as an endoscope 260 for performing a 

fluorescent observation. 

[0 2 15] [0215] 

it-* 3 —7" 2 6 1 (i N a.— /<— The usual light source device for an observation 

■+Jvw n — K 2 6 3 fc Jf i§ $ tl 203 which generates a white illumination light is 

tzyj KWffigPl^fi-feBB connected to the edge part of a light guide at 
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K3te£38£"f 5ii^ll^^3fcflS which the parent scope 261 was passed 

SI2 0 3 tfSafcSft, ^tcIIO through in the universal code 263. 
<£>§;Bil2fl 2 6 4 Ulil^tt^fil# The usual camera for an observation 213 is 

^72 1 3 d^ficcFftTi^So connected to the eye-piece part 264 at the side 

2 1 3fc»i|ft of a hand. 

^{f^S^g (CCU) 2 2 The video signal-processing apparatus (CCU) 

3 fc&Wt£tl. CCU2 2 3C 223 is connected to the usual camera for an 

J*&&mfc*~* 2 6 5 tfttflE observation 213. 

^ftTfcfl, rt&ISiIHfe*= 9 The endoscope picture monitor 265 is 

2 6 5 =i 2 6 1 Tit connected to CCU 223. 

h flt^W^WMM^t^T^ £ ft The usual observation image obtained by the 

ft oT^5 0 endoscope picture monitor 265 with the parent 

scope 261 displays. 

[0 2 16] [0216] 

^^3-/2 6 2li, zL-/<~ The laser apparatus for excitation 202 is 

iJvi"=i— K2 6 6 J*](c#ii$ft connected to the edge part of a light guide at 

ft*7<i KOiSSBtfi&Sffl which the child scope 262 was passed through 

1f^fi2 0 2j&*S8R$ft, in the universal code 266. The fluorescent 

#7cfli]Ogroi$2 6 7 Cl^S: camera for an observation 214 functioning as 

yt^gkt t£Z> ; &%MMf&'fi * 9 fluorescent light-receiving means is connected 

2 14 £*83K $ ft T v>5 0 ^7fe to the eye-piece part 267 at the side of a hand. 

H^ffi;*M 5 2 1 4 ClfiH:^® The fluorescent image processor 224 is 

&£0f31!l$il2 2 4^11^^ connected to the fluorescent camera for an 

:£3fcW&&S3£g2 2 4 iz&yt observation 214. The fluorescent picture 

ffiife^^* 2 6 8d5ggjgt$ftx monitor 268 is connected to the fluorescent 

f)tlt : t^^ 2 6 8l: image processor 224. The fluorescent 

2 6 2"C#bftfc^: observation image obtained by the fluorescent 

3tH!£®{fea s ^3ft5 «fc 5 K picture monitor 268 with the child scope 262 

ftot^So displays. 

[0 2 17] [0217] 

^^\<^^^MM^W\^^^X^ When observing in the fluorescent observation 

^£rfr5^l-te, zf2 apparatus of the example of this, the child 

6 1 (D^-f =i— 7* scope 262 is passed through to the channel of 

2 6 2£^i§U gl*^— ^2 the parent scope 261. 
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6 1 £-#B2F*3— if A Lti^ = The parent scope 261 is inserted in an intra- 

—7° 2 6 1 JSlXJ-^t* a — 7° 2 6 corporeal, and the point of the parent scope 

2 <7)&ffig|5£^*j-i»£|S{£^ 261 and the child scope 262 is guided to the 

< o HI 2 5 <D&\Xit, = — part for an observation. 

/2 6 1 coJfA§l5C0ttiJ^^^ P The child scope 262 is made to project from 

Lfc^-Y ^A-Hfl P §15 «£ 9 =f-7, the channel aperture opened to the side of the 

3—7° 2 6 2 Sr^ai^-ttSo -t insertion part of the parent scope 261 in the 

. .LXs ^^—7° 2 6 1 f^=t <9 example of Fig. 25. And, the usual illumination 

m^^mmmt/t^m^LXm light for an observation is irradiated by the 
&MMiU&<D MIS parent scope 261, and the usual observation 

t, Zfri&TM'MW.&ffifi * 7 2 image of the part for an observation is obtained. 

1 3 "CtS^L, iS^lf -^-£rC C This is picked up with the usual camera for an 
U 2 2 3 Xit^&M LXmtWL observation 213. 

^H^SrftllL^®^^— ? 2 6 The signal processing of the image-pick-up 

5 \z.^7^-f Z> a signal is performed by CCU 223, and a usual 

observation image is displayed to the 
endoscope picture monitor 265. 

[0 2 18] [0218] 

~£tc s T7>='—7°2 6 2 (cj; <0 Moreover, excitation light are irradiated by the 
mmKZmMLXnmttMiniiL child scope 262, and the fluorescent 
cD&TlcSt^'^&'tfT , Zfri&lg; observation image of the part for an observation 
3tWimm-t> * 7 2 1 4 XW is obtained. 

U flt&ft %-%^kftM&L®iW&. This is picked up with the fluorescent camera 

12 24 xm^rtoM LX%ftM for an observation 214. 

&Wfc$:'%tytWife : £=-? 2 6 8 The signal processing of the image-pick-up 

ltZ.^7Fi-£) 0 signal is performed by the fluorescent image 

processor 224, and a fluorescent observation 
image is displayed to the fluorescent picture 
monitor 268. 

[0 2 19] [0219] 

ZtD&jlz, ^kyV^^z.^^- 7 Thus, a fluorescent observation can be 

3— 7°W<Dfo^M$:j&\i^% r. t performed with the child scope 262 of a narrow 

<fc 9 , W&<D s ?-7 =i — 7° 2 6 diameter by using a main and sub scope type 

2 X&%m.%k&X t , iNHi^ffjffi endoscope for a fluorescent observation. 
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A fluorescent observation and a diagnosis 
can be performed in a thin tubular cavity. 

Moreover, in usual endoscopy, an efficient 
endoscope diagnosis and an efficient treatment 
are made by using a child scope as a 
fluorescent object for an observation as the 
other treatment tool. 



[0 2 2 0] 



[0220] 



[ftis] . 

(3-D mmn^nm^io 
mimm u-«ic n&mm 



[Additional remark] 

(3-1 ) Pumping-source means to generate the 
excitation light containing the wavelength which 
can generate a fluorescence in the part for an 
observation, Fluorescent collection means to 
collect the fluorescences of the part for an 
observation based on the excitation light from 
above-mentioned pumping-source means, 
Laser generating means for treatments to 
generate the laser light for treatments which 
has the energy which can perform the treatment 
of the disease part of an living body tissue, 
Laser light-guiding means to guide the above- 
mentioned laser light for treatments to the 
objective part, Fluorescent image-processing 
means to generate the fluorescent observation 
image which can distinguish the normal part in 
the part for an observation, a disease part, and 
the treatment part by the above-mentioned 
laser light for treatments by the fluorescent 
spectral intensity of the fluorescent image 
obtained by above-mentioned fluorescent 
collection means, the fluorescent-diagnosis 
treatment system provided with these. 
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[0 2 2 1 ] 



[0221] 



zntotfUi*^ B&ftM^&fa With this component, the excitation light from 
%<DWi& : !}t$:W£k)$fk1&tiL'^W pumping-source means are irradiated to the 

#tU ^WM^WL^ii <omM part for an observation. 

#*$B<fc©£3fc££i!>-C3rj£fc The fluorescences of the part for an 

£rf#T, Z(D^%^l(D^.%7-^ observation are collected by fluorescent 

? h J: 9 ^ytW&MM collection means, and a fluorescent image is 

^Wi\z.&\i^X^f&$£&&{\L\z.ta obtained. In fluorescent image-processing 

ft5IE#gM£, ffi&M®.<DWft means, discrimination of the normal part in the 

# s &£tL<5 0 ^7t. laMM ^— part for an observation and a disease part is 

•fft±^&RTfi'— if^3t^lfe formed by the fluorescent spectral intensity of 

tdj; «9 B W^Ml U'— f this fluorescent image. 

%.ftW&&m.^ Moreover, the laser light for treatments is 

f^cioT, wit£'§kytig.(D%tyt irradiated by laser generating means for 

7,-<^ h/vjj&grlcj; Y)WlM1ft1£. treatments, and laser light-guide means to the 

«Mfc^*5»tSjE»aMt, MSG objective part. 

$\ St/HUfSfp^ffl i'— If The fluorescent observation image which can 

£Zt&WlM&&WtttW£ l ikyt distinguish the normal part in the part for an 

M&WH&fr£.J&.£tl%>o wtL(d observation, a disease part, and the treatment 

«t 0 » fthfaUtiLZikftM part by the above-mentioned laser light for 

<fe±"C J WS'J"Ct > fll^T^M treatments by the fluorescent spectral intensity 
V^^fcl^Kff, ?p^^"lHB<i: of an above-mentioned fluorescent image is 

-tfefrh, Okytjklz. «k3if£&?jfl$ generated by fluorescent image-processing 

{££>ffi|j^&tfciij % fetti LtzMB means. Thereby, a laser treatment part can be 

M^ifijS&Mil, RVMHi&Vt distinguished on a fluorescent image. 

flS©jE?fcftteg$:?T 0 Z t (OX Reliable and efficient fluorescent diagnosis 

# 5^Wr • f&aK^xiKSr^S and a treatment are made. 

X%5 0 That is, the diagnostic treatment system 



which can perform the exact comprehension of 
the quick treatment of the illness part with the 
reliable illness part by the fluorescent image 
detected and detected and treatment condition 
is realisable. 



[0 2 2 2] 

( 3 - 2 ) tt&*tfe*MfcK:£ 



[0222] 

(3-2) Pumping-source means to generate the 
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V^T^ftSr 5 r. t ©T* excitation light containing the wavelength which 

can generate a fluorescence in the part for an 
JtW-^Wib s BNl£I&3S3fc observation, fluorescent collection means to 
M^&frb<DB}&yt\z&'3<WL collect the fluorescences of the part for an 
&>$%.MtiL<D-g3t%^tibZ>%Lyt observation based on the excitation light from 
WMfrSLbs ±fttm<Dmmn above -mentioned pumping-source means, 
SrflSfft'J'S Laser generating means for treatments to 

Sr^T"t"5f&S?ffl 1^— !f3tS: generate the laser light for treatments which 
5§£i~ 5 fe^ffl U— if 3S£^I8: has the energy which can perform the treatment 
B&IEf&JKfflu— IfJtSrBW of the disease part of an living body tissue, 
£MfcS"C3J< tfii3fe#"a Laser light-guide means to guide the above- 
MIE^jtiR^^SJCictoT mentioned laser light for treatments to the 
#feftfcj£3fc&cfc <9 HulSf&jSfffi objective part, and fluorescent image- 
' 1f3fe©&ltl^fc¥UJ5Uprte processing means to generate the fluorescent 
&*3fc*fS®ifeS:£fiJci"5S3te observation image which can distinguish the 
®^&S3M£<b, ZtimTLtzMyt irradiation part of the above-mentioned laser 
f£Wffp£?S'*7 L A 0 light for treatments from the fluorescent image 

obtained by above-mentioned fluorescent 
collection means, Fluorescent-diagnosis 
treatment system provided with these. 

[0 2 2 3] [0223] 

(3-3) StrlSf&aKffl !f (3-3) Above-mentioned laser generating 

ft±^Mk\* "^ffiftflSBIfl-WiSg means for treatments generates the laser light 

(D^MF^l^— 1f}fc£:^£U Su for treatments of the wavelength besides the 

te^^i&^^l&te:, M^ftMtU visible-light range. Above-mentioned 

{fiW^3fc©fti#i|a4:tT o 4 * — fluorescent collection means is a fluorescent- 

*J4 ^"T\/i/7 t 4T%:^2hs diagnosis treatment system described in an 

%%4 * —isj yf^>77^f7 additional remark (3-1) which has filter means 

JtKBff^tdWfBf&SEffi If % to remove the wavelength of the above- 

(D^^z^^^ir^y ^ frZ^fk mentioned laser light for treatments ahead of 

Sr^ri"5f+ia (3 - 1 ) fetich the image intensifier optical path, including the 

^7fe^^rfp^v / ^x A D image intensifier which performs fluorescent 

optical amplification of the part for an 

observation. 
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[0 2 2 4] 



[0224] 



CI ©«j*"CI4, ?&JSffl U— If % With this component, the return light of the laser 
£¥Srt*b©?p*J13 1'— light for treatments from laser generating 

M V 5t(4> means for treatments is removed in fluorescent 

X4 collection means by filter means ahead of an 

Oi^W7>{^^fSt«tot image intensifies On the one' side, the 

l^££ft5o _ Jj, JSuSifefJiJ: fluorescence of the part for an observation by 

„5^^#&lfMft©S5fete* excitation light is guided to an image intensifies 

1SLM&Wl\Z$&\^X7 4 J\s?^WL without removing with filter means in 

~CI&^£ti'f tc-Y / — i/>f yf fluorescent collection means. Optical 

7 4 TltZ^frfri^ 3titt§ amplification is performed. Thereby, influence 

£ti<5o ClHfcict^, ifSB on the fluorescent observation image by the 

ItfpiSE^ct 5^c3fcll.§K®^^£> laser irradiation treatment can be prevented. 

J&S£B5JJ:-e#, *#S£0rfc:# A laser irradiation treatment is made 

Wfc < is— if flS#tfo3S!d s "tr# x uninfluential in fluorescent diagnosis. 

E5fcft^fc!£l#T£fr9 - £fl*"T? Exact fluorescent diagnosis can be 

#5 0 performed. 

[0 2 2 5] [0225] 

( 3 - 4 ) fjf5^7felJ#^S (3-4) The fluorescent-diagnosis treatment 

¥l*tcfc 19 , ^Tfe^^ttSlf^ct system described in an additional remark (3-1) 

oTjiijf£7£M is—f&±¥& which controls the radiation of the laser light of 

(D If^t^ta^i^MMir^H above-mentioned laser generating means for 

IS (3 — 1) ISftO^Ttl^lfffp treatments according to the condition of a 

feis^TJ** fluorescent image by above-mentioned 



^TtS^^tS^ If it is recognised by fluorescent image- 

tl^iot, tn$£fiO'—9 : yt<D processing means that the disease part was 

HMtKlJ: OSftftlCiS^-CJMS eliminated in the fluorescent image by 

gM* & < & o CI t £ ft irradiation of the laser light for treatments, it will 

ipSBScffi u^-if^^^Sff) control by this component for the radiation of 

i^— if 5t©ttilt^f?±^5 J: 9 the laser light of laser generating means for 

fifflZtiZo rti^iO, treatments to stop. 

Hr/hPJiCD if fiBI+i 5 fftotU» Thereby, laser irradiation of necessary 



fluorescent image-processing means. 



[0 2 2 6] 



[0226] 
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i§i^.(OfaW^ is— If yt$$M<0?gi minimum is performed. There is no fear of too 
tifrti: < ^ if 3?.#t?D much laser light irradiation for treatments, and a 

M%?t? Z i:#T*#5 0 safe laser irradiation treatment can be 

performed. 



[0 2 2 7] 

0-5) zbizmftomm 
w-ie (3-1) tzmvikftnm 



[0227] 

(3-5) Provide image switching means which 
switches usual observation means to generate 
the usual observation image of the part for an 
observation obtained by the illumination light 
further for a usual observation, the usual 
observation image from the usual observation 
means, and the fluorescent observation image 
of the output of above-mentioned fluorescent 
image-processing means. The fluorescent- 
diagnosis treatment system described in an 
additional remark (3-1) which controls the 
switch of above-mentioned image switching 
means by laser radiation condition of above- 
mentioned laser generating means for 
treatments. 



[0 2 2 8] 

&&9l<o u— if tjMtP#fctt, W 

&±t£ is-irmtotismzfto z. 



[0228] 

With this component, an image is switched to a 
usual observation image by image switching 
means from usual observation means at the 
time of the laser radiation of laser generating 
means for treatments. 

Thus at the time of the laser radiation for 
treatments, a safe laser irradiation treatment 
can be performed by displaying a usual 
observation image. 



[0 2 2 9] [0229] 

(3-6) ftfR*r**Mfcf£*i (3-6) Pumping-source means to generate the 
V^T:lc:ft;£%££-fr 5 w t <DX' excitation light containing the wavelength which 
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# S&S^ls tf£t)®^£^£'t" can generate a fluorescence in the part for an 

ZEhfeytW^gkb ^ mfZBi&yt observation, fluorescent collection means to 

S^S*^OSbiS3t^S<J<ft collect the fluorescences of the part for an 

^M1£M{&(Di&%%M#)Xikyt observation based on the excitation light from 

IIf^^£#5^^iiX^^I£<!: v above-mentioned pumping-source means, and 

faftft&^^ir&feftftWk^WL to obtain a fluorescent observation image, 

1v\^fcft%Wk^WLfrb<D$F Source means of an infrared-light to generate 

^yt\Z±Z&&ttMtU{ti<Dftft an infrared-light, and infrared-light collection 

means to obtain the infrared observation image 

WIE^^^tflX^^S^cto of the part for an observation by the infrared- 

T^btifc^^^f^SP^cDjfiL^ light from above-mentioned source means of an 

4£^^^fl4St^ft©®'ffe{l 75- infrared-light, Fluorescent image-processing 

{cS^#Huf5^^tiR^^S:(Cct means which performs the correction of the 

9&btitz$kytW t &jML<DWi&i§ image signal of the fluorescent observation 

^£*iIE1~5:i;^®^&LSi^S image obtained by above-mentioned 

^{ixiTt^^fcfil^^fio fluorescent collection means based on the 



rtf>f#j&-ef2, ftftytf&M^&t With this component, the infrared observation 

oT^F^^cicfc SlS^Jt^; image in which the bloodstream is shown as an 

Ul&(Di£b LTjfiL^4^r^i"# image of the part for an observation by the 

*MRSMfca s W&*l* ^^tlS^M infrared-light by infrared-light collection means 

S^J&lc: ioT, Sufci^F^tl^ is obtained. The image signal of the fluorescent 

ikOWiikit ^IdiS^^ffijE^ix observation image by which the correction was 
fcS3fcll^&W®ft{f performed based on the image signal of an 

Jti5 0 wtUcJ: 1 ^ SL^*t& above-mentioned infrared observation image as 

^{iWik^4cD^^tC<t IE for fluorescent image-processing means is 

54&^3fcl£®r£rfr 0 ^ ir^pJtt generated. Thereby, it cannot be based on the 

kt£Z>o influence of the bloodstream of the part for an 



image signal of an infrared observation image 
which shows the bloodstream of the part for an 
observation obtained by above-mentioned 
infrared-light collection means, Fluorescent 
observation apparatus provided with these. 



[0 2 3 0] 



[0230] 



observation, but exact fluorescent diagnosis 
can be performed. 
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I 0 2 3 1 J [0231] 

(3 — 7) Wl^ttMlffiiiUzto (3-7) The lumina of pumping-source means 
V^T^7fc£3g££-t»:5r t<DX* to generate the excitation light containing the 
# 5&S£r£tf®&:)fe£3g±-t- wavelength which can generate a fluorescence 
SJij^TfeM^IS: <t , HtfteKj^Tfe in the part for an observation, light-guide means 
M^&fr(b<DBj1&yt : fr$.&ttMl to guide the excitation light from above- 

|ijs£# mentioned pumping-source means to the part 
7fc^£t£5fc^pfl£"Cftf£: Lfclf for an observation, tubular guide means which 
K^Si:, Buf£;*M K provided internally above-mentioned light-guide 
^SOrtS^ (dj^ii $ Jx, mlfSSij means to the point, and above-mentioned guide 

means passes through. 
<ft£tt*SS<£©£3te&&«>T The endoscope which collects the 
&ytW.&i&i:%Z>faffiMk , £ fluorescences of the part for an observation 
{ix.fc^^:^^i^g 0 based on the excitation light from above- 

mentioned pumping-source means, and obtains 
a fluorescent observation image, the 
fluorescent observation apparatus provided 
with these. 

[0 2 3 2] [0232] 

Z(DMj&X*lt, #4 K^artO With this component, the excitation light from 

iot^ K^S4r pumping-source means are irradiated via guide 

frLXfijb&ftM^&frb<Djjfo1& means by light-guide means within guide 

ft$*WL&M&^iiL^f@M&tiy means to the part for an observation. 

mj|2^^f K^&tcf¥iii£ix5f*l The fluorescences of the part for an 

^IJi^J:^, B}^^t^M^< H observation based on excitation light are 

^*f^&0^)t^iUi^^tlT collected by the endoscope passed through by 

IkytWL&ikfcffibti&o ^©ct above-mentioned guide means, and a 

0 f^rtft^SrJf fluorescent observation image is obtained. 

IkfciajBafeO^jtMSrlKltS Thus by providing light-guide means of 

CI t <£ 5 > II^>tflfc£lHu(e::Jo excitation light in guide means to pass through 

l^Tje^HldiSj— fcafi3fe©flS an endoscope, the illumination of broadly 

<£ D IB*fc£3te&0r uniform excitation light is made in the part for an 

ftvJffebtZZo observation. 

More exact fluorescent diagnosis is made. 
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[0 2 3 31 [0233] 

bZ*>X\ ^fttl£i3£fET£# Incidentally, while the excitation light which 

BM^lEI^BMXh/b^^t^ irradiate it to a tested part via an endoscope 

5&SLTiE5£tdl£H?f"t~5fctf>,> etc. with fluorescent observation apparatus in 

Pi&Mtt b*%fr LTtttfeSfMfc^ order to diagnose whether an living body tissue 

f&tt1rZIfo1&yt&±fa1&1Bllztt is a normal tissue correctly with stability are 

LTi^J— tCfiSI^ $K5 <t uniformly irradiated to an living body tissue, it is 

r©£{M^J&»&#£^5£# essential whether the light reception of the 

£r#f— iz^ytX'i* 5 rt^ri^S fluorescence generated from this living body 

if'Cfc'So l,i)*Lt£tfit>s tissue can be done uniformly. 
£I,^S^[}fl£h£>^ LvWi ¥ However, excitation light cannot be uniformly 

Ojfe%k : $>&%:1£.ytW,&i~ Z>Wi irradiated to the living body tissue which is 
-o\ W&<D fo & irregular in tested parts, such as the intestines 

3fe£i§J— l£$UH"^5 w t t*X% with the intense roughness of the living body 

T£fc, ^WW^frbftQErfrb tissue surface, when fluorescent observing. 

I&yt&ify— (wgc:}fci"5 w bti*X Moreover, since the fluorescence generated 

# frv^fctf^ ^^LTIE^Kc:^ from an living body tissue could not be received 

5fcH^£rtT 9 - t ri*Jl L#*o uniformly, it was difficult to perform a 

fc 0 £ fc, fffUft if SMSBi 5 ^ fluorescent observation correctly with stability. 

(HXT'MWM^b fSflc) Moreover, in the organ (a below real organ and 

Xits £: F*3$MI <t ©!8J description) without space parts, such as a liver, 

^£P^/^MWc#\ fi{j£c!}fe£ in order that there may be no space part 

£#3ittfwH3£i L« Ci<7)£$:#l between an living body tissue and an 

^frh^&^h^yt&^titlrZ) endoscope, excitation light are irradiated to an 

Zbi^X^^^(DX\ tttefttt living body tissue. 

W^ftH^Srfr 0 Z t ti*X£t£ Because the fluorescence generated from 

tz 0 this living body tissue could not be received, the 

fluorescent observation of a tested part was not 
able to be performed. 

[0 2 3 4] [0234] 

^w"C N £XT<D£. o (c^TfeU^ Consequently, excitation light are uniformly 

i^B©ft!li££:#lfi5c"t~5 - 1 M irradiated to living body tissues, such as the 

cfcoT\ BfldiO^UV^^^i tested part with intense roughness, and the 

^£KB&Pi<D&&MGLfcif<0 tested part in a real organ, by comprising the 
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&fcW(&\Zj%)1gyt%;t£l— (CflSU endoscope of fluorescent observation 

LT, feflciaH^b*^ 5* apparatus as follows. Stability and the 

(Cg:^fc"t"5 CI i: (C J: o fluorescent observation apparatus which can be 

Ttt&SBffi©1£3tetl^3r£^ performed correctly can be . offered a 

JLo x lESitc^TX-S^TfeM^^ fluorescent observation of a tested part by 

iS^rSiH&i^ w t fcX~£ 5 0 receiving uniformly the fluorescence generated 

from an living body tissue. 

[0 2 3 5] [0235] 

B26fcV*LIS28 ft£3t«£ Figs. 26 to 28 relate to one example of space 
^W<n^T*i1&$L^WL<D— formation means of fluorescent observation 

(£{^.(9 > HI 2 6 te^^H^^M apparatus. Fig. 26 is an explanatory drawing 

©flWSfllJS!tSr^i"SftW0, HI 2 showing the schematic component of 

7 f3i£ftil^§£fi<Z)rt^il5fc^ fluorescent observation apparatus. Fig. 27 is an 

£lU£lX9fttt btl5^fBllFB^fi£ explanatory drawing showing the transparent 

^Wtb LsXCDM^j?'*— £r^~f~ cover as space part formation means attached 

SftWEU HI 2 8 ttSBBlFBJKji^ in the endoscope point of fluorescent 

&f*J$L&5fc observation apparatus. Fig. 28 is an 

MBSBlC.BllJfrl'ttfcrtttttOf^ffl explanatory drawing showing an effect of the 

£^i~tft^!21~Cfc<5 0 endoscope which attached the transparent 

cover which is space part formation means in 

the endoscope point. 

[0 2 3 6] [0236] 

II 2 6 td^fct o fc^k^MM^ As shown in Fig. 26, the fluorescent observation 

13 0 014, JfA£U3 1 1 fell apparatus 300 consists of the optical -type 

S53t^*3 1 2RXimm%^ endoscope (a below endoscope and 

3 1 3 ^lEHLfc^-y-r-f tijv description) 3102 which arranged the 

5^*1^ UJJlTrt&tttfEflO observation optical system 312 and the 

3 1 0 2 t s :©W|3 1 0 illumination optica! system 313 to the insertion 

fcfl8W3tSr**&-*-5*8RS6fli3 part 311, the light source device 320 which 

20^ fl8W)fc(dcfc oTRSk £ supplies an illumination light to this endoscope 

ftfc^{i£ft^^5S^|£il3 310, the image-pick-up apparatus 330 which 

3 Ot£¥ti*h j fc$L£tlX\t^Z> 0 picks up the part illuminated by the illumination 

light. 
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► D£RWEKT 



[0 2 3 7] 



[0237] 



ytM^M 3 2 0 t LTIirt^Si The usual light source device for an observation 

3 1 OOfiSW3fe¥3R3 1 3Jdii 322 which provided the illumination optical 

1S^WkJ%<DmW%*W&1rZ>* system 313 of an endoscope 310 as a light 

ir/ 2 1 fc^SMfx. source device 320 with the xenon lamp 321 

tzM^M^M^tW^W 3 2 2 which supplies the illumination light for a usual 

^^M^ffi£>0il;ifi\ He observation, and the fluorescent light source 

— C d u— f^tti: <t*^r^^pi"5 device for an observation 323 which is a 

%kftM&Ryt%kH£Wt3 2 3 k& fluorescent object for an observation, for 

if ^btiTV^So example, supplies a He-Cd laser light etc. are 



B&IEii^ft?^ffl5t2S^fi3 2 2 The illumination light which it radiates from the 

£*kffl^c?fri388^3fcf3\ y ^ above-mentioned usual light source device for 

— 1/^X3 2 1a £r;fr LTilS an observation 322 performs the transmission 

WL^JSytMBW: 3 2 2 of the optical-lens 324a of the adapter for light 

tltcytMRTyy? 3 2 5<D}fe sources 325 to which the usual light source 

^1/^X3 2 4 a £rj§ig LTS device for an observation 322 was connected 

It? 7 — 3 2 6-eSlt$ix, % via relay lens 321a, and is reflected by the 

¥^X3 2 4 c -CrtW*^7C reflecting mirror 326. 

ttl©JE**lflS 3 1 4 <Z)fflfl|flSd>k3£ It is condensed by the rear-end surface of the 

US LT^~'<— IM'S — K 3 1 light guide 316 which extends from the side part 

5 <£>rt£f$£r}f Mi~Z> 7-f htf^f of the holding part 314 at the side of an 

K 3 1 6 <D%kt§a\£\z.Myt£tis endoscope hand by optical-lens 324c, and 

ffJlSy^T htf-J K3 1 6 <D9b^ passes through the inside of the universal code 

«fc*a*ftl!B9J3te^SR 3 13^ 315. It is guided to the end side of the above- 

£>fcBtt£tl5 J: o tc^ot^ mentioned light guide 316, and radiates from 

5 0 the illumination optical system 313. 

[0 2 3 9] [0239] 

— ^> %W§T¥-?$ 3 2 5tC The laser light which it radiates from the 

^^c^ttfc^^tH^ffl^t^^M fluorescent light source device for an 

3 2 3 TlPbtiltt^tLS U— ifft observation 323 connected to the adapter for 

fix htf'f K£"— ^^3 2 light sources 325 on the one side performs the 

3 a^Ltffl7^y?3 transmission of the optical-lens 324b of the 



provided. 



[0 2 3 8] 



[0238] 



99/11/17 



107/223 



(C) DERWENT 



JP7-222712-A 



2 5 05t^^vX3 2 4 b^i 
1 0A*bi6a$tLfc7>f 
r-#-f K3 16 

[0 2 4 0] 

-K3 1 514, 3^^315 
a &tf*l,T3te8KfflT*'7 p * 3 2 

3 2 SlZkoXmi&Ztl 
5il?iMBl£ffl3fcS^$B3 2 2^ 

13 2 3T«^tl5fMi 
JBftSSgfi 3 2 3(D Is—fit t 

it. ytmm K7>r^3 2 7tdj: 

oTIEiM-5£&f5;-7-3 2 6 
OA«*MW*9Jlft»«3 2 8 

Wtio if h 

2 Ac ^Lt7^ h#>r Km 

«® » w & T- # 5 «): 5 K o T - 



adapter for light sources 325 via light-guide 
cable 323a. 

It is condensed by the rear-end surface of the 
light guide 316 extended from the endoscope 
310 by optical-lens 324c. 

It is guided to the end side of the above- 
mentioned light guide 316, and radiates from 
the illumination optical system 31 3. 

[0240] 

In addition, the universal code 315 extended 
from the side part of the holding part of an 
endoscope 310 is detachably connected to the 
adapter for light sources 325 via connector 
315a. 

Moreover, the illumination light from the usual 
light source device for an observation 322 
supplied by the adapter for light sources 325 
and the laser light of the fluorescent light source 
device for an observation 323 supplied by the 
fluorescent light source device for an 
observation 323 become as follows. The angle 
of the reflecting mirror 326 driven by the driver 
for light sources 327 in the drawing(s) with the 
illumination light switching apparatus 328 A 
continuous-line position, Or, each illumination 
light can be condensed now to a light-guide 
rear-end surface via optical-lens 324c by 
switching to the any one of the broken-line 
positions selectively. 



[0 2 4 1 ] [0241] 

i~#fc>*>, %M.RY7 4'*Z 2 That is, when switching the position of the 

7 \z. X oXWM 5 7— 3 2 6 CO reflecting mirror 326 to a continuous-line 

itLW^:Wi x ¥'MWSLW.\^^:^tz position in the drawing(s) by the driver for light 



99/11/17 



108/223 



(C) DERWENT 



JP7-222712-A 



t $ffifttt&J33fc2K£K 3 2 2 sources 327, it is condensed by the light-guide 

frhtatft£ti1Zi&1£MVRytt) t y rear-end surface, and the usual illumination 

JYUJ KfMiailwH3te$;hJ8 light which it radiated from the usual light 

Wi%^^k 3 1 3 d»£>tfcilH'L, S source device for an observation 322 radiates 

i^7-3 2 6 cTMittSri]^ from the illumination optical system 313. 

&{tmz®fez.tz t # %3tWim When switching the position of the reflecting 

RftMMW.3 2 3d>P>ti}&£*L mirror 326 to a broken-line position in the 

..fc^bfeil^ffl l""— tf3t/4 J "7^ h drawing(s), the fluorescent laser light for an 

U 4 F&i&mz.mytZtiZXm observation which it radiated from the 

933fc^3R3 1 3A»e>fcMt$ix5 fluorescent light source device for ah 

J; o (C^oTV^So observation 323 radiates from the illumination 

optical system 313 condensed by the light- 
guide rear-end surface. 

[0 2 4 2] [0242] 

•t LXs rt^SS3 1 0 (Dmmit And, while the excitation light irradiated via the 

^3 1 3 &-frLXMM£tiZ> illumination optical system 313 of an 

Ehi&ytft£i$W$fcttLX%)— endoscope 310 are uniformly irradiated to an 

{Z-fflMZtiZ) t Wi&ytfc living body tissue, as it indicates that the 

,^#tL/c±fr$fl$$75 :> £>3l£"t* 5 fluorescence generated from the living body 

1k.yt1fifal&M3 1 Q <D%k$&%¥- tissue which irradiated excitation light is 

^3 1 2 "C*?J— (C^^t £ti-5 <£ uniformly received with the observation optical 

9127 9 system 312 of an endoscope 310 to Fig. 27, the 

3 10 (DWXU9cffiM\z.W8iU transparent cover 370 which performs the 

tiLbft&M3 1 0<Dmm^t^ transmission of excitation light and the 

3 1 3 TkTI&QkftfrJk 3 12 t fluorescence by the cylindrical shape which 

©Wfci£raifB$:7&fiM*3£fflSB considers as space part formation means to 

T&flL^WLk. L"C£M{fl$3 7 3 £ form a space part between the illumination 

Ji-tZFiWWtxmi&ytRTf&yt optical system 313 of a tested part and the 

ZMilki' 3 7 0 endoscope 310 and the observation optical 

IX 9 f+tt J: 0 I'^ot^ system 312 at the insertion-part point of an 

5„ Z.<DW$\t>'*>—3 7 0ft, endoscope 310, and has the space part 373 

fiJBJI^-lfftXtfStefefcSfrL attaches. 

T^iittco <kvHH*.tf, t7r To the laser light for excitation, and the 

■JTJfyx, ^6*&tfy^, BK fluorescence, for example, this transparent 

— 7 teb'<Dyt , ¥tf'®r J $ > s i 99V cover 370 is easy to be a transparency, it is 
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/Mst/is, V jJ—tf^— hffiftB formed with transparent resin material, such as 
teb'O&BMffiffett&X+l&j&Ztl optical material, such as sapphire glass, a 
"CV^5 0 quartz glass, and BK-7, and a methacryl resin, 

polycarbonate resin, etc. 



[0 2 4 3] 

ft*5 % 893#'<— 3 7 0 <9 

3 7 0<2# AflMfBI^S* 

BlP 3 7 2«^tC^^3 
7 1 *:?KjSLTV*5o ¥ 

3 7 1 ©ft*? *) 



[0243] 

In addition, when performing the 
insertion/removal of the endoscope 310 which 
attached the transparent cover 370 intra- 
corporeally, the hemispherical part 371 is 
provided in the inserting entrance part of the 
transparent cover 370 so that there may be no 
damaging to an living body tissue. Moreover, 
while forming an insertion-part point in the 
shape of substantially a hemisphere so that it 
may mention later, the hemispherical part 371 
is formed on aperture 372 edge part at the side 
of a hand. Moreover, it may be made to form an 
inclination surface (not shown) instead of the 
hemispherical part 371. 



[0 2 4 4] 

H2 6(^1- J; ?trtt|«3 1 

mzwiztizmmz 1 si: 

£#«SWJ# > 73 3 3 <d-o 
(DX^yZWitkRiTy?? 3 3 
1 MLTMLfcl^I 

3 3 oas&ttfcJx-ci^o 



[0244] 

The image-pick-up apparatus 330 which 
connected with the adapter for an image pick- 
up 331, and comprised the two camera of the 
usual camera for an observation 332 and the 
fluorescent camera for an observation 333 is 
provided in the eye-piece part 318 arranged to 
the rear end of the image guide 317 extended 
from the observation optical system 312 of an 
endoscope 310 as shown in Fig. 26. 



[0 2 4 5] [0245] 

St^^H 3 3 0 <DZ.r><Dfi t< Connection fixation of the two camera, the 

ii^^^ffi^^ 7 3 3 2R usual camera for an observation 332 and the 

Tfik%M&fR$> * 7 3 3 3 li, fluorescent camera for an observation 333 of 
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8clllg|3 3 1 8 LTtflt^fl! the image-pick-up apparatus 330 is performed 

T?7°9 3 3 1 tc^^@^$ti at the adapter for an image pick-up 331 fixed 

TV^o ffi&Mlfi^MM'h * 7 among the eye-piece part 318. 

3 3 2 (cjiii^-^^^^JlilB CCD 332b image-formation optical-system 

3 2 2frb<DMWytX*mM£ti 332a which picks up the tested part irradiated 
tz$.%k%M±L%Ui!&-t' with the illumination light from the usual light 

13 3 2 a RTfM1£M&Ri C C source device for an observation 322, and for a 

D 3 3 2 b & if^IEfjxc? W: usual observation etc. are arranged to the 

JtWMMfi * 7 3 3 3 Idfi^^t above-mentioned usual camera for an 

WL^JSytWMW. 3 2 3frb<DU observation 332. Rotation filter 333a for picking 

— -fytV?®M£titz1fcWi%M±& up the tested part irradiated with the laser light 

W&1rhtz.tf)<D]Bl%K7 j >\<5 3 from the fluorescent light source device for an 

3 3a, Z.<D^^T7 j ji> ? 3 3 observation 323 by the fluorescent camera for 

3 a SrSte^itSIEifrffi^E— 9 an observation 333, Motor 333b for a drive 

3 3 3 b, W&UtiLO&WkW&L which makes this rotation filter 333a rotate, 
£lcN^£-fr5££4t3fc^^ 3 3 3 Image-formation optical-system 333c which 
c , '^M^^.%^\^MMW^:^ makes the observation image of a tested part 

> — *J4 l/TWT-T project the image, Image intensifier (below I.I. 

4 T (£tT I . I . t B&I2) 3 and abbreviation) 333d which augments a weak 
3 3d IkTf&Jtf^Mffl C C D 3 fluorescent endoscope image, And fluorescent 
3 3 e &£'/$ s ifil3:£tiTi^5 0 CCD 333e for an observation etc. is arranged. 

[0 2 4 6] [0246] 

mtl^&MT ?zf? 3 3 In addition, it switches and the usual 

1 {C{i^H^|5 3 1 8 (C^jH^ix photographed-object image for an observation 

ZMiS^&R&'^-W-WJkTf&yt transmitted to the eye-piece part 318 and the 

WM^W^-W-^.^ , ZOWl&RI fluorescent photographed-object image for an 

T 3 3 1 dg^^ixfcii observation are guided to the above-mentioned 

M,^J1# / 7 3 3 2 RXf-^yt adapter for an image pick-up 331 so that it may 

^MffijJ ?*■ 7 3 3 3 (::•?: tL^r'tb respectively correspond to the usual camera for 

ttlfci'&X 9(c:^0^x.^< % fa an observation 332 connected to this adapter 

M&^M3 3 4 tLT for an image pick-up 331, and the fluorescent 

camera for an observation 333. 
The image-pick-up switching apparatus 334 

is provided. 
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[0 2 4 7] 

:©IMIi3 3 414, ft 
&m h'7^/<3 3 4 a :W 
K7^'<3 3 4 a ICcto 
■CK»i"5S^5 7—3 3 4 b 

jgfcffi h*7l'/<3 3 4 a T-Sfcf 
5 7- 3 3 4 b ©ttB&B*H 

«P9flc*SraHttBM* ^ 7 3 
3 2Clt, 3t3t*«JB tf 
**sffiW3t^»3 1 3*»e>ffl*t 
^ftTV^ittciiji&ffl K7 
-f/<3 3 4 a l:J;otI!it; 7 
-3 2 6 0>&fi£0*fll&»M 
teSHfc*. 5 r <t (c <k o 

p» 73 3 31; 



[0247] 

This image-pick-up switching apparatus 334 
consists of reflecting mirror 334b driven by 
driver 334a for an image pick-up, and this driver 
334a for an image pick-up. 

And, when radiating the usual illumination 
light from the illumination optical system 313, a 
photographed-object image is guided to the 
usual camera for an observation 332 by 
switching the position of reflecting mirror 334b 
to a continuous-line position in the drawing(s) 
by driver 334a for an image pick-up. 

When radiating the fluorescent laser light for 
an observation from the illumination optical 
system 313, a photographed-object image 
guides to the fluorescent camera for an 
observation 333 by switching the position of the 
reflecting mirror 326 to a broken-line position in 
the drawing(s) by driver 334a for an image 
pick-up. 



[0 2 4 8] 

MIEil^M *^7 3 3 2C 

1CCD3 3 2 btoBrftU 
#^7332 iz&Wt Ztitz t'r 

xmmt wzLvrnzh*. 

mtzmtWL&Rl t> * 7 3 3 3 £ 
ffiCCD3 3 3 e iC&fcU &. 

Htft^S^® 3 5 0 <DjIHfe#ia 
5 1 l^i^tltlifl 



,[0248] 

The photographed-object image guided to the 
above-mentioned usual camera for an 
observation 332 is project the imaged to usual 
CCD 332b for an observation. 

The electrical signal of a photographed- 
object image is transmitted to the video 
processor 340 connected to the usual camera 
for an observation 332, and is converted into an 
image signal. 

Moreover, the photographed-object image 
guided to the above-mentioned fluorescent 
camera for an observation 333 is project the 
imaged to fluorescent CCD 333e for an 
observation. The electrical signal of a 
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£ fri 5 o ^ Lt, 69& photographed-object image is transmitted to the 

faW&W. 3 5 1 Sl/tf-r^yn image processor 351 of the fluorescent image 

iryif3 4 0^2£&£ftjfclHfe processor 350 connected to the fluorescent 

flH9-f±, W»if 3 6 01: camera for an observation 333, and is 

^M£ti<fc^ — ^ 3 6 5(d^L converted into an image signal. 

til^M^^rii^l^lH^lj^, Sfe And, an observation image copies out the 

fl> ^ytfaffi^kWitV) t'hbfr image signal converted by the image processor 

— t"x^^-f yf 1 351 and the video processor 340 on a monitor 

-Ir 3 6 1 ^r^LT^^^BBi screen via the video switcher 361 which 

^Wt^Wikrt^ LJ±i £ti<5 ct *5 switches the image copied out on the monitor 

C^otl^o 365 connected to the synchronous-control 

apparatus 360 to either a usual endoscope 
image or a fluorescent endoscope image. 

[0 2 4 9] [0249] 

&3b\ tfjf£^^7t^]^l^ffi3 2 In addition, synchronous control of the above- 

8, Wl^^JW^W: 3 3 4 , ATI mentioned illumination light switching apparatus 

\ff^-7s^f y^-Y 3 6 1 fi, |p] 328, the image-pick-up switching apparatus 

#fH*W£fi3 6 OlzWttcfJ 334, and the video switcher 361 is performed by 

ho- 7 3 6 2KU; the timing controller 362 provided in the 

-oXWiMfti'M&tiZ) J: o l^&o synchronous-control apparatus 360. 

[0 2 5 0] [0250] 

$.tc, ^-^-3 6 9(i % #ijx.(£:7 Moreover, symbols 369 are change-over 

y y^^?^it^4 switches, such as a foot switch and a hand 

^©M^^^ftfc^ mm switch, for example. 

6 0O^^f;y^^ It connects with the timing controller 362 of 

^hn— -736 2 {zjg$n£tlX the synchronous-control apparatus 360. 

V^o ^(Dty&^j 6 9 This change-over switch 369 is connected to 

it, ftWMW 3 2 0WK7-f^ the driver 327 of a light source device 320, and 

3 2 7^^M^B3 3 0OK driver 334a of the image-pick-up apparatus 
7^^3 3 4 aCgi^, M 330. 

IB3teW*§£lt 3 2 8 7 The reflecting mirror 326 of the illumination 

— 3 2 6Xl/J|&§]|feM3 3 light switching apparatus 328, and reflecting 

4 <£>S#t 5 7— 3 3 4 b i: fcfx mirror 334b of the image-pick-up switching 
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^ OERWENT 



^■^^ y^-t 3 6 1 i Sril^tl apparatus. 334 and the video switcher 361 can 

^tfcis, ^cli^ ■^.%^M'^M(D be switched now to either usual observation 
t'h bfr— condition or fluorescent observation condition. 

10 2 5 1 ] [0251] 

fMlffi*>73 3 Furthermore, the 1st filter for 480-520 nm 

_3 WEi8!cFix"CV^5lHlte7-f/u bands and the 2nd filter for bands 630 nm or 

9 3 3 3 a l£{2#JxJ£, 4 8 0 more are arranged to rotation filter 333a 

— 5 2 0 n m^i|!cffi <£>^ 107 currently arranged to the fluorescent camera for 

-f /V* t 6 3 0 n m.£i±<D^J£ an observation 333, for example. 

fflcD^ 2 ^IEIx£ ti And, when 442 nm of the purple lights by the 

TV^So -t Lt, ^7cM^ffl7C He-Cd laser is irradiated from the fluorescent 

$^fl 3 2 3^bHe-Cd u light source device for an observation 323 and it 

— -tf 4 4 2 nm£r observes a fluorescent image, from an living 

L-X1k%M^L^:^Mir %>Ws body tissue, the home fluorescence of a 

n\ £.fcW&t)*bttll e — C d wavelength longer than 442 nm of the purple 

Is— f £ <£ 5^£.7t 4 4 2 n m lights by the He-Cd laser occurs, 

i •9^V , '^^:CDg^^7t;^^^ A fluorescent image obtains by sequentially 

L, d<7?^:7t?r^7fe^,^^^ ^ picking up this fluorescence with the 1st filter 

^ 3 3 3 HUSK Ltz\s}fe-7 4 /u and the 2nd filter of rotation filter 333a which 

9 3 3 3 a <D% 1 <D7 4 b were arranged to the fluorescent camera for an 

%2(D7 j jv? t ^M&Wtfkt observation 333. 

[0 2 5 2] [0252] 

_h3Z£cc> J: 9 [cffiffc&friX^^&lk Ah effect of the fluorescent observation 

3t4Sf£^ff3 0 0 <Di / EM%&LW apparatus 300 comprised as mentioned above 

i"5o Bfli2i©»LV^ft:iajt3 is explained. 

8 0 <DWfe&tiL 3 8 1 SrM^I - When observing the tested part 381 of the 

. , ft$Ltt3 1 0 living body tissue 380 with intense roughness, 

ii^fil^tKislc: LT^KrtO^ first, an endoscope 310 is changed into usual 

^piMijfr^Fl^ffA LTV^ < » ^ observation condition, and it inserts near the 

CO t # , 39! # 3 7 0 tested part of an intra-corporeal. 

^a5lc^^t*t§l5 3 7 1 iSJKfifc$ At this time, because the hemispherical part 
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tl£<D~&&M\Z.&&ttft£Z t 371 is formed on the point of the transparent 
fi l t£ V cover 370, it does not damage to a tissue. 



[0 2 5 3] 

JfclJL, HI 2 8 IC^-T £ pfcrtfc 

i3i oornxn^m^'o 

8 0K&*£-tt:5 o 
M^7/^-3 7 0<D^m^ 

«£I$3 7 iiWf£ZinZ<D-e 

mmzto&tftt s - 1 a < 3 w 
&* $ r i «t o -ccflda^ 

atLV^^IUIS 8 0(d*fLT 



[0253] 

Next, the end surface of the transparent cover 
370 attached in the insertion-part point of an 
endoscope 310 as shown in Fig. 28 is stuck to 
the living body tissue 380 tested part peripheral. 

At this time, without damaging to a tissue, 
because the hemispherical part 371 is formed 
on the point of the transparent cover 370, when 
a transparent cover end surface makes it 
adhere near the tested part, an endoscope is 
arranged on an ideal position to the living body 
tissue 380 with intense roughness. 



[0 2 5 4] 

:©tlt 3 6 

3 2 5 \Zft&£tlX^ZWiWyt 
WW$iW:3 2 8<D£m 7-3 

2 6RTfffi&mT?Zf9 3 3 1 

3 3 4 ©KltS 7-3 34 bt 

3taS^«3 2 3^ibffiW1-5 0 

£fm»3 8 0l:ig 
fflWH e - C d U— tfftj&SjSIK 
ft^3'l 3, 7 3& 

7 0 ^igiiLT 

*a«3 8 0A»&$##*£-f 



[0254] 

A change-over switch 369 is operated in this 
condition. 

Reflecting mirror 334b and the video switcher 
361 of the image-pick-up switching apparatus 
334 which are provided internally to the 
reflecting mirror 326 and the adapter for an 
image pick-up 331 of the illumination light 
switching apparatus 328 which are provided 
internally to the adapter for light sources 325 
are switched to a fluorescent observation side, 
and the He-Cd laser light for excitation is 
radiated from the fluorescent light source 
device for an observation 323. 
Then, the He-Cd laser light for excitation 
performs the transmission of the illumination 
optical system 313, the space part 373, and the 
transparent cover 370 to the living body tissue 
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5 0 Z(Db$, 3 8 0 380, and it irradiates near the tested part. 

# i £>3§£"t"<53i;)fcli, 'M^^ /< A fluorescence occurs from this living body 

— 3 7 0Tk.X**E.f$UZ 7 3 tissue 380. At this time, the fluorescence 

LTli^3 1 2-CS3t$ generated from the living body tissue 380 is 

— ^®®±lC^7feM^® received with the observation optical system 

^$r¥LttJ-t~ 0 312 via the transparent cover 370 and the 

space part 373. A fluorescent observation 
image is copied out on a monitor screen. 

[0 2 5 5] [0255] 

-£LT, |fc&lfMias]Efli?"efc5 And, since the fluorescence of the spectrum 

t # t g%X*h%> t # t T'ltM which is different in the time when the tested 

tlh*^-? h <£>^3t#$H±-b part is normal, and the abnormal time is 

tiStzih^ ZtD^^f h/ucojft emitted, illness condition of a tested part is 

b^fribtitik$MiL<D&&ftifeiS& diagnosed from the difference of this spectrum. 

[0 2 5 6] [0256] 

r. <DX. o (d, P^^Mo^^Mit^ Thus, by attaching the transparent cover which 

^&l/HS^3fe^^£iil;i/c5 l cS has a space part as space part formation 

WzQmUMl&^&k LT^PbI means in the point provided with the 

gft&^'f Z>MP%% £IX 9 # observation optical system and the illumination 

w t Id J: oT^ $£$&£lHi£l£ optical system of an endoscope, while a 

'iSiPfifi/*— %3£%& J \tXB)>&yt transparent cover can be stuck to a tested part 

&$.%kp${iLiIiW\Zi£)— icBS.tti" and excitation light can be uniformly irradiated 

5 w t #"C# -5 t fattlt near the tested part, because the fluorescence 

$fci$® t ifct&lfMfc t ©MKtSffi generated from a tested part by maintaining the 

— i: lc J: gap space part of an endoscope end surface 

Qs &&MtiLfr and a tested part at fixed distance can be 

\z%t%-fh Z. t 5 received uniformly, a fluorescent observation of 

<DX\ Qfl£j<Z>»Li^fttfcaHfl:<a the tested part with intense roughness can be 

Jlo, 3E5SK: performed stably and correctly. 

[0 2 5 7] [0257] 

&*> % SM*fB?^fiK#S"Cfc5ai In addition, the endoscope which provides the 
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Kjfr'*— 3 rt^S^li, H transparent cover which is space part formation 

gft^XtfflBWft^fcJfciS means is not limited to the direct-view type 

©{ciaiSLfciE^Mrt^^fcPg endoscope which arranged the observation 

a££;}x<5 tOT?H4< , H3 2 9 optical system and the illumination optical 

{ZTjk-tM^lMfii&M 3 10a^ system to the end surface. Side-view type 

H3.0(^f ffl^WSrtflMfc endoscope 310a shown in Fig. 29, It may be 

3 10b <cif tfootfc ct < , perspective type front endoscope 310b shown 

JHI«Srt«U*3 1 0 a &t>*fij2f in Fig. 30. 

£4^lfcJftm£3 1 0 b dli&ffi The transparent cover 385 which formed the 

®^r^^c^(cff^L7ti§^^7/^ end surface hemispherical is provided in side- 

— 3 8 5 £rl8:tt""C^<5 0 Cico^ view type endoscope 310a and perspective 

£\ IH 3 1 fdTF-fJ; o [c5gP^^7 type front endoscope 310b. 

/<— 3 8 5 <D\%m %W%kU& 3 In this case, a fluorescent observation of the 

8 tl^iot tested part with intense roughness can be 

[IfldiW^LV^^^iO^^M performed stably and correctly by sticking side 

H£r$:/Ex J=Lo % IE$£(£tT9 - of the transparent cover 385 to the tested part 

b&X*t 5o 381, as shown in Fig. 31. 

[0 2 5 8] [0258] 

13 2 d^-fcfc o Moreover, it may be the transparent cover 386 

M^tlit 3 10a ^rnl^^^iM formed by the tubular-cavity member which the 

rtftflt 3 10b iZ.&tf£&mU both ends formed by the transparent member 

ftZf&^gkk LTfi. iS^pflWt* opened as space part formation means 

ff^L7tM#ffi/S^n Lfclrf]£|r[$ provided in side-view type endoscope 310a or 

UX'l&J&LtiMyftjJ/*— 3 8 6 perspective type front endoscope 310b as 

tfcoTUV\ Z<DWj&, i§ shown in Fig. 32. 

3 8 6<DlI]S£|£^£|5 In this case, even if it sticks side of the 

iiL T^3t^^£rff ? transparent cover 386 to a tested part and it is 

J; o (d LT tUflcl^^LV^^ made to perform a fluorescent observation, a 

^{tL<D^%^M^:^^ JLo, fluorescent observation of the tested part with 

lEfiK^T 9wi:^x^6o intense roughness can be performed stably and 

correctly. 

[0 2 5 9] [0259] 

H3 3&I/IH3 4^ Furthermore, it has provided in the point of 

*t~ck 9 ^^iS^^r^ bitTff^ side-view type endoscope 310a or perspective 
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Lfci^*^-3 8 7, 3 8 8 type front endoscope 310b, doing the 

&2£!8jw&&¥-8tb LTffifl^M transparent covers 387 and 388 formed by the 

rt&tt 3 10a ^WiJjfA&Mfo ability of able to sharpen a point as shown in 

3 10b <D$tffi%\z.WLrtX Fig. 33 and 34 as space part formation means. 

l^5 0 H 3 5 iZTF-f In this case, as shown in Fig. 35, the tranfix of 
=fc 0 lc^f^#/<— the transparent cover point is performed to the 

m$s 3 8 0 (C^fiJ LT, ^Kli real organ 380. 

..fSrt©te&8W£ 3 8 1 i rt&SS Because excitation light can be irradiated and 

9ci&i£Uk OlDKlSIIItt 3 7 3 a fluorescence can be received in a real organ 

tlCioT, ^® by forming the space part 373 between the 

KSrtKfajgftfcJSItUT^te tested part 381 in a real organ, and an 

£ri§7fci"5 3. b *I$&b # 5© endoscope end surface, a fluorescent 

"C\ ^^llMHI<E>^? l clji^£-:£AE\ observation of a real organ can be performed 

l.o, jEltlCtt prii5f#5 0 stably and correctly. 

[0 2 6 0] [0260] 

HI 3 6 St>'HI 3 7 fi£ft«gi$ Fig. 36 and 37 concerns on the other example 

B<E>l*9&&t;:&tt5£ISJIffi?£j* of space part formation means provided in the 

^OfdlOHJi^J^i?, H3 endoscope of fluorescent observation 

6tt£M*WBJ&^S-C*>5'<A' apparatus. 

— i'&iS&Slrt&fllEKitfcttfci The explanatory drawing showing an effect 

#Of^fflS:^i-K^|g, 13 7 when Fig. 36 provides the balloon which is 

te^EFfjjnl^lj&^l&'Cfo'S'Vi'— space part formation means in a direct-view 

>%m^&ffl!iLfa i ®M,\z.Wtrttz. type endoscope, and Fig. 37 are explanatory 

b % (DftffifcTjk-tWLVfiMX'h drawings showing the effect when providing the 

■So balloon which is space part formation means in 

a front perspective type endoscope. 

[0 2 6 1] [0261] 

HI 3 6 iZTjk-t i o fcF*rtftfl|3 1 The transparent balloon 390 formed by the 

0 <D9c$%UlZ?Effl%1iftZj&^& k penetrable superior transparent synthetic 

^XmtSMWt '<■— 3 7 0, 3 rubber to the laser light for excitation and the 

85, 386, 387, 388 fluorescence is provided in the endoscope point 

k'$:l&lt~t SiXt)*) u instead of providing the above-mentioned 

—VytRZf&ytfctt L-Ciigi&tt transparent covers 370, 385, 386, 387, and 388 

(D^ktitzMvPite-aifc^ M.X' : fcf$. etc. in the point of an endoscope 310 as space 
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Lfc-g^/^/W— ^ 3 9 0 Srft^I part formation means, as shown in Fig. 36. 
^^fei^^FR tcfS: "C V ^ -5 0 tits. In addition, a symbol 391 is a bobbin-winding 

flF#3 9 1 jointing. 

So 



[0 2 6 2] 

*SraflWR**fMHcU-C, gift 

v\ ^ lt, rtmii3 1 oa*tt 

$013 1 Ol^ttfcH^Lft^ 

3§0J/^-^3 9O£ 

/VW— >3 9 0<75— 
tttttt 3 8 1 fc-^tf £#ftlt 3 

3 9 OJJJtfMi, 3 
0 o amiiLR Vifcmtt±.BM& 



[0262] 

In the usual condition, this transparent balloon 
390 is positioned in an endoscope point, as 
shown in a broken line in the drawing(s). 

For this reason, when passing through ah 
endoscope intra-corporeally, fluorescent 
observation apparatus is changed into usual 
observation condition: 

What is sufficient is just to pass through to 
the objective observation part. 

And, when an endoscope 310 attains near 
the tested part, fluid, such as water and air, is 
sent in a transparent balloon via the channel 
which was provided in the endoscope 310 and 
not to illustrate. The transparent balloon 390 is 
expanded as shown in a continuous line in the 
drawing(s). A part of balloon 390 is stuck to the 
living body tissue 380 containing the tested part 
381. In addition, the component and an effect of 
the fluorescent observation apparatus 300 are 
the same as that of an above-mentioned 
example except transparent balloon 390 
provided in an endoscope point. 

The said symbol is given to a said-division 
material, and explanation is abridged. 



[0 2 6 3] 

wWflregJlM'f* 369 
&»flsLT, fMiII3 0 
OCDytmftTyzf? 3 2 5Crt 



[0263] 

A change-over switch 369 is operated in this 
condition. 

Reflecting mirror 334b and the video switcher 
361 of the image-pick-up switching apparatus 
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2 8<Dfrjft*y-3 2 6Xtf» 
tfflT^^ 3 3 1 
T^5«fe5)&gtt3 3 4 CDS 
^$7-3 3 4 bt k'y^*^ 
y^-r 3 6 1 tS:**««iW^ 
9I|ft*TajBffiOHe -C d U 

.2 3a»e>a*tf 5. 1-5 £ 

M^lCSb^COH e-Cdl/ 
-1f##JSW3fe¥3R 3 1 3*>& 

gun 3 9 2Rumm^-^ 

3 9 0 Srgig LT*«»ffiifi« 

K'Vu— V3 9 0XVffiBBftJ3 
9 2 ^if> LTli)t^ 3 12 



334 which are provided internally to the 
reflecting mirror 326 and the adapter for an 
image pick-up 331 of the illumination light 
switching apparatus 328 which are provided 
internally to the adapter for light sources 325 of 
the fluorescent observation apparatus 300 are 
switched to a fluorescent observation side, and 
the He-Cd laser light for excitation is radiated 
from the fluorescent light source device for an 
observation 323. 

Then, the He-Cd laser light for excitation 
performs the transmission of the space part 392 
and the transparent balloon 390 to an living 
body tissue from the illumination optical system 
313, and it is irradiated near the tested part. 

A fluorescence occurs from this living body 
tissue. At this time, the fluorescence generated 
from an living body tissue is received with the 
observation optical system 312 via the 
transparent balloon 390 and the space part 
392. A fluorescent observation image copies 
out on a monitor screen. 

Since the fluorescence of the spectrum which 
is different in the time when the tested part is 
normal, and the abnormal time is emitted, 
illness condition of a tested part is diagnosed 
from the difference of this spectrum. 



[0 2 6 4] 



[0264] 

Thus, as space part formation means to an 
endoscope point, By having arranged the 
transparent balloon by which space part is 
expandable, while a part of transparent balloon 
can be stuck to a tested part and excitation light 
can be uniformly irradiated near [ tested ] the 
part, because the fluorescence generated from 
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P^^M^s^tW^MW. a tested part by maintaining the gap space of 

t (Df^M^— ^SEBI^^o an endoscope end surface and a tested part at 

i b\^£^XWsk%$Lfrb*fe£. fixed distance can be received uniformly, a 

-f {cg;3 l ci"5 CI t fluorescent observation of the tested part with 

# S T*# 5 GflCbco^: ^ intense roughness can be performed stably and 

^mH<D^%m^^^ J.o, correctly. 

[0 2 6 5] [0265] 

£fc, HI 3 7^^-f«t p^jfB^ Moreover, as shown in Fig. 37, while it is 

;</U— 1/ 3 9 0 SrsiJ^M-Slift possible to pass through easily near [ tested ] 

H^3 1 0 b MUSH - 5 3. t \z. «t the part in a tubular cavity by providing the 

oTffKrt«)ffiftfflJ{tiff^F(^ transparent balloon 390 in perspective type 

M1~Z> - t /5S«THtT'fo<5 front endoscope 310b, the transparent balloon 

tm^, 'MW'<^— is 3 9 0 £ 390 is expanded. 

M*3S£-£T, /</u— ^3 9 0© A part of balloon 390 can be stuck to the 

— U*W&UiiL 3 8 1 £"a tf 4 living body tissue 380 containing the tested part 

#&&3 8 381, and a fluorescent observation can be 

m*3til<l*rft5wt*«-C* performed easily. 

5 0 ttt, WKftT-jSl^A' And, by expanding the transparent balloon 

->3 9 0 £1^31 $ itS ^ t \Z. 390 within a tubular cavity, when the living body 

«fc U , ^frjfflia 3 8 0 ^J±i& $ tissue 380 is pressed and the bloodstream 

friX tin.M&ffMi.'P'f' 5 Z t f£<fc reduces, a few fluorescent observation of the 

ot, ifiujitd: J; 5f££P04>ftV influence by the blood flow can be performed. 

[0 2 6 6] [0266] 

[ft*f£] [Additional remark] 

(4—1) »fiMWW J "rflBfcrt (4-1) Excitation light are irradiated to a tested 

tttt©fiaW3fe^3R*»fetttt*Stt: part from the illumination optical system of the 

t£l5b3g3te&flSlt L % wOftigli endoscope in which a usual observation is 

ffid* 3 *#«rrtW«W> possible. 

ll^fc^^^ig^cLfc^^t^i^ It picks up with the fluorescent image-pick-up 

ffiift^^®{cJ: 'JS^Lt, 1^ apparatus for an observation which connected 
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[0 2 6 7] 



the fluorescence generated from this tested 
part to the observation optical system of an 
endoscope. 

Space part formation means which formed 
illness condition, such as the modification of a 
tested part and cancer, on the point of an 
above-mentioned endoscope with the optical 
material which performs the transmission of 
excitation light and the fluorescence, in the 
fluorescent observation apparatus to observe is 
provided. This space part formation means is 
contacted to a tested part, or is punctured. 

The fluorescent observation apparatus which 
forms a space part between a tested part and 
an endoscope point. 

[0267] 

While excitation light can be uniformly irradiated 
by sticking space part formation means to a 
tested part via the space part formed by space 
part formation means according to the 
component of above-mentioned fluorescent 
observation apparatus, the light reception is 
uniformly possible in the fluorescence 
generated from a tested part. 

Thus, while excitation light can be uniformly 
irradiated to living body tissues, such as the 
tested part with intense roughness, and the 
tested part in a real organ, a fluorescent 
observation can be performed stably and 
correctly by the ability of able to receive 
uniformly the fluorescence generated from an 
living body tissue. 



[0 2 6 8] [0268] 

(4 — 2) fiSIESIBJfflS^fifc^ia! (4-2) The fluorescent observation apparatus 
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i s rta*l3feiBWtcRft btt5Hi described in an additional remark (4-1) which is 
fiftXl^ft^SiSI^SK'"* the transparent balloon which performs the 
>^"CS>5ftia (4 — 1) IE transmission of the excitation light and the 
tttf^^felSI^ISBo fluorescence by which above-mentioned space 

part formation means is provided in an 
endoscope point. 

- [0 2 6 9] [0269] 

±IB£#ft&K1I©*fiJMc J:*l While excitation light can be uniformly irradiated 

ft\ W^^^—^^WS^k^^X by expanding a transparent balloon and making 

KtfelFIJ{fc^*$*5rttJ: it adhere to a tested part according to the 

ot\ BijS3tS:*&— JwHg#tBTffi component of above-mentioned fluorescent 

tfe5t*C, 3£&£M4A*£>^ observation apparatus, the fluorescence 

(£#£ix<5o generated from a tested part is obtained 

Z<D£ 5 Gflfi©$fcLl^$!E& uniformly. Thus, because an living body tissue 

Wffi^lWl^rtOttttfttefc is pressed and the bloodstream is made to 

}£<D&WW$fc\z.Bi1&%$:ify—\z. reduce while excitation light can be uniformly 

w kti**ife\Z.t£Z> b& irradiated to living body tissues, such as the 

±flcfi.ftfcS:JEi& LifiLflfiAS: tested part with intense roughness, and the 

i^JfS^tigCJ;?)^! tested part in a real organ, a light reception 

Oi><CV^jfeSr*9— ^SjfeRTUB becomes uniformly possible the few 

fcfctK JLo, 3E5£& fluorescence of the influence by the blood flow. 

ik^fflMtefto ZkfcXtZo A stable and exact fluorescent observation 

can be performed. 

[0 2 7 0] [0270] 

Zfeli*ai**-e©EPiic:BB«/ji Next the 1st example of the fluorescent 

< > 1&ffl\-fZ)(D^M Lfc^jfcit observation apparatus or the 3rd example from 

a s »b*i3^3fe«f£3£it©»l which the fluorescent image suitable for 

%MM^^L^3MM^l^M3 diagnosing is obtained regardless of the 

8&l^LI2 4 5Sr#RBLTHSft distance to a tissue is sequentially explained 

ttWi"5 0 -tLb^^ffi^JOW with reference to Fig. 38 or 45. 

SSr^i* tft^i~<5 0 The background of these examples are 

explained first. 

[0 2 7 1 ] [0271] 
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&%<D-g?tM&Rl<Dytmfrbit It radiates the excitation light of a quantity of 

^IC— &03te*©jajgjteasttjat light always fixed from the light source for a 

cFtv, II^^^oRGi^flSWc? ti conventional fluorescent observation. 
5o - M,^^S^M\iL<D^ it is irradiated to the part for an observation. 
R-^#**flH£*-C©iEBIfc:«fco For this reason, the case where the 

X\iti8kW£3t§L<Oik.yt1fi%bfi fluorescence of a suitable quantity of light is not 

"f, ^.B^^^M^M^m^b obtained and a favourable fluorescent 

.ix&v^-£#^£-t _ 5"5jfgt£;is observation image is obtained neither according 

5 o to the situation of the part for an observation nor 

the distance to an object part may occur. 

[0 2 7 2] [0272] 

M 3 8 ( a ) liS)^7fe/±i#tffi <t Fig. 38 (a) shows the case where an excitation- 

M^FMi^Mftit-S-Sr^U light radiation end and an object part are 

^(Dmn^ytfel^izm 3 8(c) suitable. The fluorescence intensity at that time 

iZTfrtlElftlBH (MM) > shows the characteristic such as the normal 

(2MMW) CO J: o tiW&.&fp part (continuous line) shown in Fig. 38 (c), and 

a disease part (2 point chain line). 

[0 2 7 3] [0273] 

m 3 8 ( a ) fc*iV*TW:BM< L In Fig. 38 (a), the excitation light from the light 

teb^ffofgffi ftMfr b <DW)1&yt source for excitation (not illustrated) are guided 

W\ rt£Mi&4 9 1 (Dy 4 htfj light by the light guide 492 of an endoscope 

K4 9 2-e*jt$jx % Z<D7j 491. 

h#^f K4 9 2<D9c$$5Wifab£ It radiates via the lens furthermore the end 

biz. LXM^tt&U surface from of this light guide 492 at the part 

{44 9 3Wcfctm£ti5 0 493 side for an observation. 

[0 2 7 4] [0274] 

■t UT, j $M?$l£%\iL 4 9 3 (D And, the fluorescence excited by excitation light 

f&M%FX'fBhi&ytX~ljjb1& $ titz^t. by the tissue of the part for an observation 493 

yttett%!) u>X4 9 4CJ:tH' etc. is project the imaged to the end surface of 

K 4 9 5 <D%$k\&\Z. the image guide 495 with an objective lens 494. 
&cN^"f"5 0 (!:l5^\i3 8 (b) However, if an excitation-light radiation end 

<D£ o \^fi&&%\£$fi)$$ibtt1&M and an object part approach too much as 

ffid'ftifi L1-#*5 t , H13 8 shown in Fig. 38 (b). as for a dotted line and a 
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( c ) <DJE%UtZfiM, -M^U disease part, the normal part of Fig. 38 (c) will 

n 1 ,6 <D <fc 0 ta t * be the characteristic of a dashed line. 

9 , 3t3t3&£0— gR^tSft LT A part of fluorescence intensity saturates. 

Hkytffi.Zig.<D%f te.fr blE In judging it as a disease, it becomes normal or 

1$'$i.\-£M : g.b l $\ffi1rZ>Wi-&^te the mistaken information from the characteristic 

SlofcffifSi:^otLtV\ H of a fluorescence intensity. 

^tL^mt^^ti^mte^Wi Possibility that mistaken judgement is formed 

..<&5 0 becomes high. 

[0 2 7 5] [0275] 

ISf P LTV&V ^-g- <75 By the calculation process same in other words 

^ft^O^tttlTO&^M as the characteristic of the fluorescence 

3®{d«t *)jEft&l*fii&k%M1r intensity in the case of not saturating, if it is 

l&^Ufch&b, 0!lxJX'& judged as a disease, if there is a saturation, 

MX*7F~tlE'%$$<DtM'u normal or since the fluorescence intensity in 

A 1 - C<0^3t3fifiEd s <SfPO7^. wavelength A 1 is a saturation, in the case of 

fet@*f^J{C/jN A the normal part shown by the dotted line, it will 

2 <0£3fc3fi£<0&aS/jN$ < fto become small relatively. 

TL^5o ^oX^tib<Dit^ The difference of the fluorescence intensity of 

^bES^cfi^^i^JIfr-f 5 wavelength A 2 will become small. 

ffi£.tmym£3nXL1to Therefore when judging it as normal or a 

w t <9 ?a\Mi*hZ> a disease from those ratios, it will be incorrect- 
judged as a disease and there is a problem. 



[0 2 7 6] [0276] 

^7c, %$Wi¥- 5 — 304428 Moreover, even when it irradiates the excitation 

(Dmz.m.&tt&UtiUZ-l&CX* light of a quantity of light always suitable 

ftiz.T&W£yt&<oBi1&yt&Mtt depending on the part for an observation like 

LXt>&yt&&&M9it£M.~?t> Japanese Patent Application No. 5-304428, it 

Zfrb*? frififtfrb t£ \, \ does not know whether a fluorescence intensity 

is suitable value. 



. [0 2 7 7] [0277] 

~£tz^ fr3^®{£iS$fc<£>?l$:l^l1' Moreover, when an endoscope and the various 

Tft&tl^&flllE^fflSif ft appliances for medical care are inserted in an 

B2El*lM^A LT^If 3rfr 0 Ws-a intra-corporeal and it performs surgery them by 
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(Cfi^ffcllL^S w^Ci^'f opening a several hole to a body surface, by 

#<Bftf£tt£[Rj±$-fr5^ viewing three-dimensionally can consider 

% x. b ti 5 & > ^itWM (OWta* improving the operativity of an operator. 

\Z-i>fnlffi<Dr$Mfc&Z>o However, there is a problem similar also in 

the case of a fluorescent observation. 

[0 2 7 8] [0278] 

.^4 9, ^W$\Zlt^fflil5(Dm Since operativity is made to reduce, 

i2(£#II©ISJ£/BSihir* 3£H-^ respectively, providing the monitor of a usual 

WiWt<D$i3t^ fii^^Iti 1 observation image and a fluorescent image in 

M'M%l^&t1&ytii&<D s E~ other words, since various medical appliance, 

9 Sr-tix-^tiSft S <h (if^H apparatus, a several operator, and an assistant 

tt£ri£T£-£T L£ ? Z. t t*b are on the periphery of an operation table at the 

Fn!S# s fe5o time of surgery has a problem. 

[0 2 7 9] [0279] 

$k$fr<Dffli%fcW}£) LT? Moreover, when a several operator co-operates 

flf^rfr 5 4§-o\ ^ ~Cfe<5 i , and performs surgery and it is a monitor, 

^£<D^#f£(i^J|V^^<Z)ftil although it is legible to a specific operator, there 

©#Sfe©AfcfiJ!.i'e>< is often that it is difficult to observe in many 

t & L fib fife K) , c&|#£tl<5 other persons at it. Improving is desired. 

[0 2 8 0] [0280] 

$XT<D3S1 ft\f*L$53MM&\ In the following the 1st or 3rd examples (Fig, 39 

(H3 9ftV*LB4 5) or 45). It aims at offering the fluorescent 

PSttdJ: bTi^Bftfwji Ltzl&ytWL observation apparatus which it is not based on 

MHfctrWS w kifi*IW£$kyt distance but can obtain the fluorescent 

Mf^£sfl£:3SH&i"£> Zk&Utfj observation image suitable for a diagnosis. 

t LTV^o ^tz, ffi^tRXftih Moreover, it is without an operator, an 

^0#-t©{fc11, EfMfrKJfeif assistant, etc. are almost influenced by that 

&m£M^X\ JLB^#1£-C position, the position, etc. 

ffNFiiff*t*»**flfcS:*jR"C It is also making to offer the fluorescent 

observation apparatus which can always 

t h @&*J<i LTV><5 0 observe a usual image and a usual fluorescent 

image in the legible condition into the objective. 
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[0 2 8 1 ] [0281] 

SAT, 0ffiSr#fiSLTg§Ht^Ba Hereafter, the example (and modification) 

a^Wr^M Ltzi&ytW,£% which can obtain the fluorescent observation 

SHfe£r#5 3. bfcX'i* 2>MM$\ image suitable for a diagnosis regardless of 

(lkXfl£:M$i) ^rt&^-^So distance with reference to a drawing is 

explained. 

[0 2 8 2] [0282] 

&&\zm®mzmW£lkyt&& The fluorescent observation endoscope 

H{fe*#S£3tefc£3£JI©SB 1 apparatus 400 functioning as the 1st example 

MMffil ht£Z> ik^MMP^^M.^ of the fluorescent observation apparatus which 

fl4 0 0fi N EI3 9 Cl7Fi"J; 5 obtains a suitable fluorescent observation 

(c, frtertJC^AU^ftSfUffi^ image independently in distance becomes as 

(D^^UHOM^M^MRXI^ follows. The endoscope 401 which inserts in an 

fa&M 4 0 1 intra-corporeal and obtains the usual 

by dtf>rt$S$ft4 0 1 [zlW> 1 T observation image and the fluorescent 

4 0 2 ^r^LTii^ll^ observation images of an observation part, 

ffiOSfe3t^r^^pi"5ii^fi?^ such as an illness part, as shown in Fig. 39, the 

?ftW4 0 3RT$fefkti*X 0 (#1 laser apparatus for fluorescences 404 whose 

xJf 3 5 Omm— 5 0 Omm) usual illumination light source 403 and usual 

(DEhi&yt (SATs ffii¥-ik<Dtztb wavelength which supply white light for a usual 

ffljj&tftX 0 irfS't") <D is— If observation to this endoscope 401 via the 1st 

{fflx-M^^is-rls— If, ? V adapter 402 supply the laser (for example, an 

7* h yi/-f, H e — C d excimer laser, a krypton laser, a He-Cd laser, 

if* fe^l"— if) 2r#y&1"51£ dye laser) of the excitation light (it is hereafter 

l^^-ifiSeffi4 0 4 <?: , ii^ described as excitation-light X 0 since it is 

HB033t8E4 0 3 (Oyls^A 0 3 simplification) of A 0 (for example, 350 mm - 

ai^oefejfetiO rt^4 500 mm), the usual TV camera 406 which picks 

0 1 X'&bfritcM1%W,^i£&1% up the usual observation image obtained by the 

2T?-f? 4 0 5£^L"CSH& endoscope 401 according to white light from 

^ 5 ii^ T V # y ^ 4 0 6 <t , lamp 403a of the usual illumination light source 

^JtRl \s— if 4 0 4*»P>0> 403 via the 2nd adapter 405, the fluorescent 

Eh&itX 0 \Z.£ty rttftfl£4 0 image obtained by the endoscope 401 by 

lX*'&bfhtz'&%$L$:W>2Ty excitation-light X 0 from the laser apparatus for 

7$ 4 0 5 ^rft LXM^&XWl fluorescences 404 becomes as follows via the 
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5^5t^ti^* ^74 0 7 2nd adapter 405. 

il^T Vj}/ 74 0 6CJ; The signal from the fluorescent image image- 

9$&$ixfciiif£||^S&ft# pick-up camera 407 picked up by the high 

£f§#&SLii$'®&£ , £fi£1~ sensitivity, the camera control unit (it 

5*^7 = /' hn-;^= •;/ h abbreviates by CCU) 408 which performs the 

(CCU"CB§fE) 4 0 8 by ^ signal processing of the usual observation 

yt&Mi&fi > 740 7(£<fc , 98l image-pick-up signal picked up with the usual 

^^tifc^^^^f -§-£rff -^O; TV camera 406, and generates a usual image, 

ILf jtIt^Mt5i)tI the fluorescent image processor 409 which 

&&mi£W. 4 0 9 t, CCU4 performs the signal processing of the 

O 8 <t^7t®^Ma^B4 0 9 fluorescent image-pick-up signal picked up with 

frtbcoim-^rfrA?) £ ti, the fluorescent image image-pick-up camera 

5W&%^fflffll£W. 407, and generates a fluorescent image, and 

410i, r (DM^lMtfUW^ CCU 408 and the fluorescent image processor 

fi 4 1 0 iZ X <Q m%M&m& t 409 is input. 

^3t® ffe * s ^^ £ ti -5 ^ y K^f The image display control 41 0 which controls 

£^ ^"7^ JX"7°L-"f (HMDT* an image display, and the head mount display 

f&fE) 4 1 l&O*^^? 4 12 (it abbreviates by HMD) 411 and the monitor 

t , Z<DWH&%7Ffflffil£W:4 1 412 by which a usual observation image and a 

0 3rr!!iJ$¥i"<5^'f££r : rT 0 tztb<D usual fluorescent image are displayed with this 

77h7^7f4 2 6 h image display control 410, the foot switch 426 

PH&$Q!§l^a4 0 9frb<D Hit} for performing operation which controls this 

{f -^-ic J; <9 j&ytif&WitifcjJ ^74 image display control 410, I.I. control means 

0 7rt©'f^-v ; 'fy7>y7 427 to control the gain of the optical 

r-Yir (I. I. "CB&fE) 4 2 amplification of the image intensifier 422 in the 

2 CDTfeititilcoy -i ^ ^ fluorescent image image-pick-up camera 407 (it 

I . I . M3M&4 2 7 t, r to abbreviate by I.I.) by the output signal from 

<D I . I . M&^WlA 2 7<DtfcJ the fluorescent image processor 409, It has 

1^8£1-$1M8¥&4 warning means 428 which performs a warning 

2 8 t £rWi"-5 0 by the output of this I.I. control means 427. 

[0 2 8 3] [0283] 

rttJMBU 0 1 fifWffirt^KiffA An endoscope 401 has long and slender 

T*#57 s o-7't Lt©ifro insertion-part 401a as a probe which can be 

J¥ApI5 4 0 1 a wGDffApfl inserted in an intra-corporeal etc., operating- 

40 1 a <D%ki&lz.%£rt btitz± part 401b of thick width provided in the rear end 
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W©8M£SU 4 Olbi, lOjft of this insertion-part 401a, eye-piece part 401c 

f£8B4 Olb ©SJStiKft hti provided in the rear end of this operating-part 

fc&flBlflU 0 1 c Sfef£8B4 401b, and light-guide cable 401d extended by 

0 1 b^h^-W^MiH^tlity the operating-part 401 b from exterior. 

>f YtT—'fA'A 0 1 d & 

.. [0 2 84] [0284] 

f?A£l5 4 0 1 a rt£li3te£:6HSE The light guide 415 which consisted of the 
i~ %>*1^!&(D7 r 4 'Ws K/u flexible fibre bundle which transmits a light in 
"t'lgflft £titcy4 h #4 K 4 1 insertion-part 401 a is passed through. 
5;WiI£*k i©7-< The rear-end side of this light guide 415- light- 
ly 4 1 5 ro&aSMM Ii7^ h guide cable 401 d - inside is passed through 

0 1 dl*]£;3fii£ Connector 401e provided in the this light- 

ti* ^.<Dy-i Vr—zf/^ guide cable 401d edge part is detachable to 

4 0 1 d <D fx tz=>*? optical-power part 402a of the 1 st adapter 402, 

^ 4 0 1 e fijfc IT #7$ 4 0 and is connected to it. 
2(^7Ci±i^$|5 4 0 2 a £*J!fti 

[0 28 5] [0285] 

Hl7W4 0 2©ilXt; Optical-power part 403b of the usual 

%2<D%XJl%t>\Z.Yiy ii^M illumination light source 403 and optical-power 

%M4 0 3<Z>7cffi2lg&4 0 3 b part 404a of the laser apparatus for 

t J^— if^ft 4 0 4 cotc fluorescences 404 are respectively detachable 

J±i7j£l3 4 04 a t fr^ti^ftiM among the first and second optical input part of 

$&£&X*&f(vi£tiZ 0 the 1st adapter 402, and are connected to it. 

[0 2 8 6] [0286] 

% LTI 1 T¥7°? 4 0 2 X-ft And by the 1st adapter 402, excitation-light X 0 

Yyy( /<4 1 3 t?prtb5.7 — 4 from white light from lamp 403a of the usual 

1 4 &I*IH~5 r £ Id J; "9 il^ illumination light source 403 and the laser 
HB933teSS 4 0 3«7>'7'40 3 apparatus for fluorescences 404 is switched by 
a # s b£>6-fe7n<!:iC7E>^ i^— if driving the movable mirror 414 by the driver 

BM4 o 4 *»e>©afi3te a. o 413. 

9 ^x., rtlUi 4 0 1 F*3 £• The light-guide of the inside of an endoscope 
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^QEKWENT 



WMZtitLV^ htfJ K4 1 5 401 is performed to the light guide 415 passed 
fC*ft1"5J:5fcfco-CV^ 0 through. 



[0 2 8 7] 

0yx.fi, HI 3 9{cjoV^T, "5J 

^7—41 4 asms©* 

. 3 a ©fifeftasftffi^SM 0 3 
b#ifiC0U^X x Bllb^y — 4 
1 4f^lt> fttttfjfflU 0 2 
a»l/yX4 0 2 b'£&T 
7^ K4 1 5lC^^t$tl 

5. \s—fmw.4 0 

4A»bOjaifi3fea. 0 fipTIU 
7-4 1 4fl)t$^ 0 



[0287] 

For example, in Fig. 39, when the movable 
mirror 414 is set as the condition of a 
continuous line, the light-guide of white light of 
lamp 403a is performed to a light guide 415 
through lens 402b the lens near optical-power 
part 403b, reflection by the movable mirror 414, 
and near optical-power part 402a. 

In this case, excitation-light X 0 from the 
laser apparatus 404 is shaded by the movable 
mirror 414. 



[0 2 8 8] 

Sfc, bJHiS 7 — 4 1 4m 

U-if^«4 0 4^ib 
<DM&3tX 0 (Dyt&7 t 4 '< 

fOi3t»»4 04 b^irU 

^4 0 2rt^9l5t$iX, 

u%x o i4js»^t»o pt«i 5 

>X4 0 2 b^St7^ 
K4 1 5(^*|ft£ft5 0 :ot 
7>7°4 0 3 a (D^fe^te 

njtb^ 7-4 i 4 -cjiftsn 

5 0 



[0288] 

Moreover, when the movable mirror 414 is set 
as the position shown with a broken line, the 
light-guide of the light of excitation-light X 0 
from the laser apparatus 404 is performed 
within the 1st adapter 402 from a 2nd light input 
part via light-guide member 404b, such as fibre. 

The light-guide of this excitation-light X 0 is 
performed to a light guide 415 through lens 
402b, without shading by the movable mirror of 
retreat condition. 

In this case, white light of lamp 403a is 
shaded by the movable mirror 414. 



[0 2 8 9] [0289] 

h #>f K4 1 5 \t% IT? A light guide 415 transmits the light which went 

~7°$ 4 0 2 Srfifc3t*rtffi<t4 through the 1st adapter 402 to the end face at 

0 1 <D^X%A Ola 5fc3ii{IiJ<7} the side of the insertion-part 401a end of an 
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©I 9 fttijf ASP 401aCft 
itEiLfc**U>X4 1 7 
(Cj; 9>fV— K4 16© 

t—VJSJ K4 1 6 fC«t 13 1*3*1 
ft 1 (0^11^5 4 0 1 c 400*8105 



endoscope 401. 

Furthermore it irradiates ahead of an end via 
a lens. The return light from the observation 
part by the irradiated light is the bind an 
observation image (a usual observation image 
or fluorescent observation image) to the end 
surface of the image guide 416 by the objective 
lens 417 arranged at the end of insertion-part 
401a. And, the image guide 416 as image 
transmission means passed through in the 
inside of this endoscope 401 transmits to the 
end face at the side of eye-piece part 401c of 
an endoscope 1 . 



[0 2 9 0] 

mm A 0 1 c fdlifg 2 7-^7° 
*4 0 5as*Jft@&fcftR$tl 
tfe^f 27W 4 0 511 
h'7^^4 1 8T*"5TtK y — 4 

1 9 zmmi-zztizxiomft 
mmm t t *® >o & 

7-4 1 9 <D$Lm*MB, 

9«ii«) , mi$mm& 

ZmiSTVD *y 4 0 6 11, £ 
3fei5rMi«*^74 0 7 



[0290] 

The 2nd adapter 405 is detachably connected 
to eye-piece part 401c. 

The 2nd adapter 405 switches a usual 
observation image and a fluorescent 
observation image by driving the movable 
mirror 419 by the driver 418 (the position of the 
movable mirror 419 in the case of a continuous 
line and a fluorescent observation image is a 
broken line in the position of the movable mirror 
419 in the case of a usual observation image), 
and a usual observation image is guided and a 
fluorescent image is guided to the usual TV 
camera 406 at the fluorescent image image- 
pick-up camera 407. 



[0 2 9 1] 

*I1h% 7 — 4 14i41 9f±-t 
tl^tl K7-f'<4 13H18 



[0291] 

The movable mirrors 414 and 419 respectively 
synchronise by drivers 413 and 418, and are 
driven. 

When one side is set as the position of a 



fcfei&fri>Mf&(n{u.fitlz.j&J&£ continuous line, another side is also set as the 
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i&j7fcifc$k(Di±L\lt!iZWt'a[& position of a continuous line. 

fctzWi%\^\-${#Ljjhffi.%k<D{\LW. When another side is set as the position of a 

l^lS:££ti'5o broken line, another side is also set as the 

position of a broken line. 

10 2 9 2] [0292] 

09*.fi, "511b ^ 7-4 1 4i4 For example, when the movable mirrors 414 

.. 1 9 &Ml&<D{iiM^WL'£.&ft>tz and 419 are set as the position of a continuous 

Stele fi, ii^TOTcT-BBi^ $ line, the reflected light from the observation 

frfcll^^^^Ii]/^ ib<7)S&f3fc target-object side illuminated with the usual 

#rt!S&4 0 1 <D^Uit¥'& illumination light should pass the observation 

^ 417, >f optical system (in other words an objective lens 

*—*sm K4 16, m&^y 417, the image guide 416, eyepiece) of an 

X) £^T, g27W40 endoscope 401. It guides light in the 2nd 

5rtle#3t£ti5„ adapter 405. 

10 2 9 3] [0293] 

LT, ^IM U^X(cMfol'f"'5 And, a usual observation image is connected to 

UVX4 0 5 a, pT®)5 7— 4 CCD 420 through lens 406a in lens 405a 

1 9, Z(D~5JW)?. 7 — 4 1 9T* opposing to an eyepiece, the movable mirror 

^~M.£titzytm_Hc§m&titc 419, the lens which was changed by this 

U^X, MlftTVjj* 7 4 0 6 movable mirror 419 and which was arranged on 

fico U>X4 0 6 a $ritCC the optical path, and the usual TV camera 406. 

D4 2 0 leil^^^ttf^fiti The usual observation image-pick-up signal 

-5 0 ^Oii^T V7J > 7 4 0 6 corresponding to the usual observation image 

(crtj^^tvfcCCD 4 2 Old J; picked up by CCD 420 built in this usual TV 

"9 !Mfe$*ifcii#ffilSMfe{e*i'f£: camera 406 is transmitted to CCU 408. 

i-sa#««anftflr*»iccu 

4 0 8(C-f5iH$tL5 0 

[0 2 9 4] [0294] 

— :£\ "5Jilj 5: y — 4 1 4 <t 4 1 On the one side, when the movable mirrors 414 

9 d s i&Htf>{£8lelS:£ $ ftfc* and 41 9 are set as the position of a broken line, 

-g-ieii, l/-fg!4 0 4 excitation-light * 0 of the laser apparatus 404 

0 fcyj K4 1 is transmitted by the light guide 415. 

5T*-S3H$ti, Sl^St^^rtl'Jle This excitation-light A 0 is irradiated at an 
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^4 0 5rttca|3t$n5. 



.[0 2 9 5] 

^(11/^X4 0 5 a. ~ COU-V 
X4 0 5 a ^*ff6]i-5 U>X4 
05b, £3feft»fc;fr ^740 
7rtX\ w©uyX4 0 5 b.|: 

yX4 0 7 a, $ fcfcllEHE^-r 

4 2 1 LT, 
*SrpTtieici-5 I • I • 4 2 2 
flfcfc, CCD 4 2 

3tMfHfe$*i3o :«ccd4 
tt^5t®^^S^« 4 0 9 KB 



observation target-object side. 

The light-guide of the fluorescent image by 
the fluorescence excited by this excitation-light 
X 0 is performed within the 2nd adapter 405 
with the observation optical system of an 
endoscope 401. 

[0295] 

QfX, (sic) it is picked up by CCD 423, 
after performing optical amplification of this 
fluorescent image guided light by I.I. 422 which 
potentiates a high sensitive image pick-up via 
the rotation filter 421 furthermore lens 407a 
opposing to this lens 405b arranged on the 
optical path within lens 405b opposing to lens 
405a and this lens 405a, and the fluorescent 
image image-pick-up camera 407. 

The fluorescent image-pick-up signal picked 
up by this CCD 423 is transmitted to the 
fluorescent image processor 409. 



[0 2 9 6] 

ZZX\ m 3 8 (c) {-Mft 

x o &mttLizm<DMitQF& 

%7jk-f a 0ljx.fi 4 4 2mm(DW} 

*w\ jEism&xtezcDimfc 
mxiEft^it^m^* o*o, 

m^&tii&X 1 , X 2 tlEt 
%<DX\ Ztlb<Dm& \ 1 , x 

t xmm t iEm^Esu-r 5 i. t 



[0296] 

Here, the fluorescent characteristic when 
irradiating excitation-light X 0 is shown in Fig. 
38 (c). For example, by the normal part, that 
strength of the fluorescence of the tissue 
obtained by 442 mm excitation-light A. 0 is 
strong. Compared to normally and is weak at 
the side with a wavelength short in a disease 
part. 

Because the ratio of a fluorescence intensity 
is different from wavelength X 1 in a diagram, 
and X 2 by the disease in it being normal in 
other words, a disease and the tone are 
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-So *©fcft. I3$c7w distinguishable requiring for the ratio of these 

/V* 4 2 1 {d&fjfc 2 o<Diiig wavelength A. 1 and the image part of X 2. 

-f \z. J: 9 ^rtb^tL A Therefore, the fluorescent image of X 1 and 

1 , A 2 Wf3tM^iltC 1 2 is respectively isolated with 2 pass-band 

CD 4 2 2 -CfiUft-fS-J: 9 Kfc filters provided in the rotation filter 421, and it 

oTV*3. picks up by CCD 422. 



. [0 2 9 7] 

^tt, 11 3 9|C:Jo^T, pfft 
$7-4 14,41 9ii*^ $ 
h0-74 2 5(Cj;i9 
1^38 LT 1 3, 4 1 

8T*igib$tu, 0^7^^^ 4 
2 i ^E^ntb-f 5^-^ 4 2 
4<z>M^ 5 v $ > 

^=1 ^ h p 4 2 5 \ZX 9 ftj 



[0297] 

And, in Fig. 39, the movable mirrors 414 and 
419 synchronise by the timing controller 425, 
and are driven by drivers 41 3. and 418. 

Drive timing of the motor 424 which performs 
the rotation drive of the rotation filter 421 is also 
controlled by the timing controller 425. 



[0 2 9 8] 

^B£fc3HMD4 l 11:8,7 
TV^o W» HMD 4 1 1 USE 



[0298] 

The image display control 410 has come to be 
able to perform the switch of the usual image 
displayed by HMD 411 which is a monitor 412 
and the operator wearing type display device 
mounted on the head of an operator also by the 
foot switch 426, or a fluorescent image. 
In addition, HMD 41 1 consists of a liquid-crystal 
display device. 

It also has see-through function. 

Because a light is displayed in other words to 
the display device which performs a 
transmission, an operator can observe a usual 
image and a usual fluorescent image by the 
display in sight. 

And, a viewpoint can be moved from a view 
and the surgery part at the side of a hand etc. 
can also be observed (performing the 
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transparency of the liquid-crystal display device 
in other words). 

[0 2 9 9] [0299] 

ik{<iZ(D'gytWL^ftUM'£\&4: Next an effect of this fluorescent observation 

0 0 <£>f££j£ri£0J1-t-<5o I . I . endoscope apparatus 400 is explained. 

2 7T*(i, ^ftfflHfe With I.I. control means 427, the signal of 

0 9t^b^.%^^.(D strong wavelength X 1 of a fluorescence 

^V^Stft* 1 (Dit-%ftAt} & intensity is input from the fluorescent image 

M a ^LX. ^#>l£££*L7t processor 409. 

fSfP§MSJ; 0 t>^L/h£^PS# And, a limitation value somewhat smaller than 

{\&b ^ &.&X 1 co^^S^S^rtl: predetermined saturation strength and the 

155 liT^^V^cte^^/h fluorescence intensity of wavelength X 1 are 

£ < ^5^^ I . I . 4 2 2® compared. 

< I'-S^-ffftf^H When a difference is large, a control voltage 

EE2rttt;£?i~5o is outputted so that a difference may become 

small and the gain of I.I. 422 may be enlarged. 

[0 3 0 0] [0300] 

o^O, I. I. M3M&4 2 In other words, the control voltage which 

7 (DtHtHzXoX^ I. I. 4 controls the gain of I.I. 422 is controlled by the 

2 2©^ ^Zfflm-f&ffl'fflM output of I.I. control means 427. 

JBESrfltiJtiP LT, ^^fftdCCD It is made to function to the output-signal 

5 5 4 (DttiJ]m-t=rifcB^ttL s waveform of CCD 554, as a result, as AGC was 

AG C£ffofc J: ? M^f^ performed. 

<D%ffe.tfm-n L It is set to a large waveform level without the 

y>'*X'-k%t£$L : &l"<;\'b characteristic of a fluorescence intensity 

5(£-t"5 0 saturating. 

[0 3 0 1 ] [0301] 

^ (D X o \z.M^t^& £ iS^^ tB Thus it can require for the ratio of fluorescence- 

LTt&fn-tf-f td, ^o^i^ft intensity A 1 always exact and X 2 by 

&r#5 Cl i: J: 9 S^jE^S^^ obtaining a strong fluorescence, without 

1 , . X 2 Oit^Srjfc detecting a fluorescence intensity directly and 

-%.ltf&&X saturating it. 

"\ , X 2 coit^-liZjfc U-Tll^^f By displaying the fluorescent image (imitation 
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M^iiL<D^^ti^. (]&iSUJ =7 — ^ colour display) and the usual observation image 
^) t il^^^^Sr^— 9 4 1 of the part for an observation to a monitor 412 
2 \zMt^T^> * t \c X K) tl^*t depending on the ratio of fluorescence-intensity 
&UtiL&jE%tfffi$ifrmWii'Z> X 1 and X 2, the part for an observation of 
^ £# S "C# 5« whether normal or can judge whether it is a 

disease. 



. [0 3 0 2] 

$tt4fe$:HMD4 11© 

«ti«**ftS:IlLTHM 
D4 1 1 t«*L-CtAV\ ± 

fsnj&Wc&^Ttt, jeju 1 

Kifctt ±9, I. 

I 4 2 2 0>y-f >-^^-r-5ct 

1.4 2 2<&y-<>£fBlffllLT 



[0302] 

Moreover, a fluorescent image may be 
displayed to the right eyes of HMD 411, and a 
usual observation image may be displayed to 
left eyes. Furthermore, a fluorescent image and 
a usual observation image may be 
superimposed and it may display to HMD 411. 

In the above-mentioned example, it was 
made to control the gain of I.I 422 by the 
fluorescence intensity in wavelength X 1. 

However, the gain of I.I. 422 may be 
controlled so that the peak value of a 
fluorescence intensity is detected and the peak 
value at that time does not exceed a limitation 
value. 



[0 3 0 3] 

xfcAv\ m&x 1 *m 

I . I . 4 2 2©^ 1/ 
fcffl»-*-5ftt>>)teI. I. 4 
2 2 ©Mlfctt ft 



[0303] 

Furthermore, the mean value of a fluorescence 
intensity may be used. 

Moreover, when using wavelength X 1, even 
if it is a spectrum, it may have a certain band. 

Moreover, an aperture mechanism is 
provided in front of I.I. 422 instead of controlling 
the gain of I.I. 422. 

The fluorescence intensity which bypasses 
this aperture may be controlled by the aperture 
of this aperture mechanism. 



[0 3 0 4] 



[0304] 
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¥ OERWENT 



£7t\ 1 . 1 . 4 2 2 (D*f<< ^ Moreover, when the gain of I.I. 422 is made into 

'kiklzXz. L/c^l-Q^d&l^T, the maximum, when a fluorescence intensity 

^tft^^.t^^.H^^Lts:^^ does not reach a predetermined amount, 

^(Dit-^r^^-^X^lWrt: because possibility of becoming mistaken 

frots S/N^/h£v ,, 7t#>, judgement and unreliable judgement will 

m-otz#Mbfi\ ffHt^fg^ become high since S/N is small if it judges by 

¥\WibteZ>*I&&titM< KZ><D that signal level, in such, a case, you are 

X\ Z.(D£.ot£Wi-n^!i$^®L^- informed about by warning means 428 or 

IS: 4 2 8 s&tt'gfti^mz. J; 9 flf notification means at an operator. 

^"tc&b-fr'Sc -^tLX, W^it And, an operator can enlarge S/N by bringing 

Z<D%Hb"&^£ *) tfii«£tl^ a radiation end close to the part for an 

^feglH&tCfi-^ttT^^lfe^t observation by this notice, and obtaining a 

SrilwiO, S/N fluorescent image. 

! }Pli£frjE1£X'fr>Z)fr(D¥H It is made to the fluorescent image which can 

c\b<DX*% judge whether a disease or whether it is normal. 

[0 3 0 5] [0305] 

%$ftfolz. , Skytfef£tfWTAE In addition, when a fluorescence intensity does 

itcSL&i/^o-^tK l^fS^ not reach a thing in predetermined amount 

S4 2 8 T-^s££n£>-tf:<5 ct partially, it may be made to inform that purport 

0\^LXh^.\ frlz-ft, (S3 with warning means 428. 

8 (b) lZ7jk-$-£ V) £ PjlcSg For example, rather than it is shown in Fig. 38 

it£/h£ < !S£ Lfc (c&V' (b), when distance is set up in a small way 

*t\ JSi^^fc^rSBtt^ 5 fSElT^tt further, when the range which irradiates 

^^CDH^lQfflc7?— gflco^cft excitation light forms a part of observation 

5^-a^(i> 1#i±i^ti'5^3fe^ range of an observation system, the fluorescent 

fi— 3HC:joi^T(:±;*;##:£?t!j£ image detected becomes a large fluorescence 

a^©MT*ttS intensity in one part. 

3fc§£^ s %t'&fcB£;ft^^# However, in the remaining part, the part in 

^"T?"t<5 0 which a fluorescence intensity is hardly 



Cl<7) J: 5 ft^tKi, #<J;ifi"CC Such condition becomes as follows. For 
D 4 2 3 X^htifz^^ti^is example, by investigating a distribution of the 



detected comes out. 



[0 3 0 6] 



[0306] 
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CCD 4 2 3<Dfctj7jff-S§-{C 
*fLT (SMMII14 0 

9-e) ^5:iia^ %m 

X Vtem&^h, ^fB3M£4 2 
8T\ (®lz.tf1jklt&<D-UL 

1-^#t£) ftibit'S «fc 5 Id L 

[0 3 0 7] 

fs$&^f8:4 2 8 t LTfi^F 

— K'<r/4\ ^e— ^ 4 l 2— c75 
HMD 4 1 1 £%fjl&tiJ¥gfc*: 

[0 3 0 8] 

!©S***rt««l8l4 o o 

*3t3ft*S:it»*mL-CI. I 
4 2 2©^y»f5:i 

pJHSfcfc3.0»l;ttf,ia3 8(b) 

i . i. 

4 2 2 ^£Ttf T«&fd# 



surrounding fluorescence intensity in the 
fluorescent image obtained by CCD 423 to the 
output signal of CCD 423 (with fluorescent 
image processor 409), it can distinguish or 
identify. 

And, also in such a case, it may be made to 
inform with warning means 428 (for example, 
that it is in the condition which performed the 
one part as for the fluorescent image and which 
cannot be observed and purport which should 
set up distance largely further). 

[0307] 

As warning means 428, any, such as the 
display to the feedback by lighting of an audio 
(good also at a buzzer) and a lamp, oscillation 
of an operating part, etc. and the monitor 412, 
are sufficient. 

Moreover, the eyes detector is provided in HMD 
411. 

You may enable it to observe by switching a 
fluorescent image and a usual observation 
image by changing eyes. 

[0308] 

According to this fluorescent observation 
endoscope apparatus 400, there are the 
following effects. 

By detecting a fluorescence intensity directly 
and controlling the gain of I.I 422, irrespective of 
the situation of the part for an observation, it 
requires for the ratio of a fluorescence intensity 
always suitable, and an exact diagnosis can be 
performed. 

For example, an exact diagnosis can be 
performed because it controls so that the gain 
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EUfclWSntfT?**. of I.I. 422 is lowered also at the time of an 

enlargement observation as shown in Fig. 38 
(b) and a saturation does not result. 

[0 3 0 9] [0309] 

it^£;££>5&S * 1 (cJ:*9 By controlling by wavelength X 1 which 

W$1rZ> requires for a ratio, the saturation of the ratio for 

..Jt^rofi&fpSrBS-ltT?^ 5ell^ which it requires reliably can be prevented. 

S/NSrlST^-frS Ztt£<s Furthermore, a favourable fluorescent image 

&1ftte1kytW$Lm§binZ>o H is obtained, without making S/N reduce. 

MD4 1 IC^/TfSCiCi By displaying to HMD 411, even if an 

9, Wi^ft^l^&lgiZ-X iilftlz operator changes a position, a fluorescent 

WtJtikt ii^H^^^: JL5 Cl t image and a usual observation image can 

> #§^£|5£: jfJll" "Ittit always be observed. Possibility of overlooking a 

So disease part can be made low. 

[0 3 10] [0310] 

HMD 4 1 1 &WL^Wtti Moreover, even if a several operator is by 

Swirtcj;^ it$c<Dfl¥#^ providing HMD 411 multiply, all the members 

£Mti*1$lz.fikifr ^IH^^r can get an image always favourable. 

#5^<5r^Tr#5o ^ Even when it changes a position or it changes a 

5? X- ^41$:^ X.T t position in other words, it performs. 

U aM£fiMS*S£ It is without being influenced by that position 
tl>&^-C\ £j|# s ^t^iS:£P and position. All the members can observe an 

£f^~C # 5 0 image always favourable. 



[0311] [0311] 

fr*3, ItJ^V^^^tCfili^ In addition, if HMD 411 is respectively mounted 

HtHMD4 1 1 ^^ti^fti^ also on an assistant when an assistant is, an 

M1r%> <fc o (ci"tt(i\ operator and all assistants can observe an 

S&¥^#ttfcft#ft®fc4:« image always favourable. 

S"C#5o HMD 4 11 Moreover, if see-through function of HMD 411 

<D v' — ^#t£r^iJffli~ti is utilised, operation of an endoscope or a 

If, rtftlfc^to*A©tftf£as* treatment tool can be performed easily. 
Jr(ctTX.> W#^Aifc£f^JM"t~ The number of persons of an operator can 

5 1 t> # 5 0 also be reduced. 
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[0 3 12] 

mhd 4 1 1 \^mt^\tu 
xtmtfeit^^iHiK <t mas <b 

„£!S!fj\ HMD 4 1 l ££^£1" 
-5 Afi !7 -\r u * -eii^lHfc t 

&n*1M1lpgK4 l 0 t =- Kfc 
ft ^©T, $?> 



[0312] 

In addition, the video-signal transmitting part of 
wireless is provided, for example, in the output 
part of the image display control 410. 

On the one side, a video-signal receiving part 
and a video-signal regenerative circuit, and a 
power supply are provided in MHD 41 1 . 

The person who mounts HMD 411 may 
enable it to observe a usual image and a usual 
fluorescent image by wireless. 

In this case because a code does not need to 
be connected with the image display control 
410, operativity or operativity can be improved 
further. 



[0 3 13] 

#\ ftnmi o i d&sji&fti 



[0 3 14] 

HI 4 o i Uttttogflgftitz 

J****-**. 03 2tIfclt5CC 
U 4 0 8 &^3tH«MSg« 
4 0 9©til*flr*f41iift«J*# 
l£4 6 %\Z.Xfi*fiZb9i\Z. % 



[0313] 

In addition, it does not illustrate in Fig. 39. 

However, the channel which can pass 
through a treatment tool is provided in an 
endoscope 401. 

It may be made to perform the treatment for a 
treatment etc. by the treatment tool which 
passed through this channel depending on 
necessity. In this case the treatment for a 
treatment etc. can be performed by the 
treatment tool which passed through the 
channel, observing a fluorescent image. 

[0314] 

Fig. 40 shows the component of the image 
display control-system part in the modification 
of the 1 st example. 

While the output signal of CCU 408 in Fig. 32 
and the fluorescent image processor 409 is 
input into image switching means 466, it is input 
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W^ta JsKSifl 4 6 7 lc A^J £ ti into the image synthesis apparatus 467. 

[0 3 15J [0315] 

ilH^'n J55c2£il 4 6 7fi N A?}£ An overlapping etc. performs 2 images input, 

ti5 2 ocoH^^rMS^ LT 1 and the image synthesis apparatus 467 is made 

o<D'o1$M$l\z. LT1M&-K)#I^ into one synthesis image, and is outputted to 

6 6 tttJ^Ji'So HHfe#J& image switching means 466. 

^•fM 6 6 fijlt^^^ 7f4 6 As for image switching means 466, a selecting 

8 #SHfc§tu wWiUR^-f y switch 468 is connected. The image outputted 
f 4 6 8 <£>$l^{£ «t o tlfi to an image display means side by operation of 
^^©WdfcB;*) £tl%W\&%$} this selecting switch 468 is switched. Moreover, 
&x.tz *) , ^7jk^~ K3ril4RIx the selection set-up of the display mode can be 
^"C#5a ^<£{&<a$fJ$;{iH 3 done. Other components are the same 

9 t IH C*SeSc"C-£> 5 e components as Fig. 39. 

[0 3 16] [0316] 

Z<D$£ : f&mx*ltfflz.lTMiR*'( In this modification, it can output, for example, 

yf4 6 8 (DgkYflz J; *) v MH so that a usual observation image may be 

D 4 1 1 (£>tfL.Tf40i|x.lj:^3fc displayed to a left-eye side by operation of a 

^£HMD 4 11 ©;&RWK: % selecting switch 468 as opposed to MHD 411 

M^M^W^:&^W^M^i~ -5 that a fluorescent image may be displayed to 

J: OfctiijrfZZ <5 0 the right-eye side of HMD 411. 

^/c, {B^-a 4 6 7 <7)i±i Moreover, outputting the output image of the 

^IHtSrMHD 4 1 1 KtHtJ-t image synthesis apparatus 467 to MHD 411 

<5 w t hMlRX'f* 5 0 can also be chosen. 

[0317] [0317] 

3EUL ^4 1 2 (CM L ill ^i® Furthermore it can also switch and control to 

&$.tc\'± , $zytWiii§. : &tijt)1~ : b £ output a usual image or a usual fluorescent 

5 td-gJ 0 ^xM-tS C <t t T* image to a monitor 412. 

t5. ^ftil^flMB&l^J^fi Other effects are the same as that of Fig. 39. 
HI 3 9 fcl§]«-C*>S c 

[0318] [0318] 

141 tt£EIIE£KI££fr < , f^ir Fig. 41 shows the component of the fluorescent 
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Si4 4 0©M^f o £2 

nm^j«m i uss^j t is t ^ ir 

.5. 



[0319] 

IH 4 1 *ft**rt««BS 
I4 4 0lt 111 3 9{Cjo^T, 
^2T^7°^ 4 0 5 i*3t*» 
74 0 7 iOfpl (0j|;lfi 
UyX4 0 5 a £ U>X'4 0 7 
a<75R8) 5 tf 

tr— A^T*!) y 5 4 4 1 ICJ; «3 

-«BS:»***ttfflK«4 4 2 

iM4 1 0T*^Wfc«:iH» 

[0 3 2 0] 

ttft%*l*ffl3&1l4 4 211 m 
4 2(c^-TJ: y^T^n - y 
7 * 7-4 4 5ICJ: O^Tt^^r 
2otf5&§?gifU 1 , i 2 l: 

K (APD) 4 4-6, 4 4 7 T* 
2 0©3Jffi|(i 1 , A 2 <D 
^/nft— 
^ KEK (S/H) 4 4 8, 4 



observation endoscope apparatus 440 of the 
2nd example from which the favourable 
fluorescent image suitable for a diagnosis is 
obtained, regardless of distance. 
Because the 2nd example is the almost same 
component as the 1st example, it explains only 
a different component. Attachment explanation 
abridges the same symbol as an identical 
component. 

[0319] 

The fluorescent observation endoscope 
apparatus 440 shown in Fig. 41 provides the 
beam splitter 441 which isolates a fluorescent 
image, between the 2nd adapter 405 and the 
fluorescent image image-pick-up camera 407 
(for example, between lens 405a and lens 
407a) in Fig. 39. 

It consists of detecting a part of fluorescent 
quantity of light of the fluorescent image 
isolated by the beam splitter 441 by the 
fluorescent quantity-of-light detector 442 so that 
a display image may be controlled by the image 
display control 410 based on the detected 
fluorescent quantity of light. 

[0320] 

The fluorescent quantity-of-light detector 442 
divides a fluorescent image to 2 wavelength 
band X 1 and A. 2 by the dike lock mirror 445, 
as shown in Fig. 42. 

The sampling of the fluorescent quantity of 
light of 2 wavelength band X 1 and X 2 is 
performed by sample-and-hold circuits (S/H) 
448 and 449 in each by the high sensitive 
photodiodes (APD) 446 and 447. 
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4 9 T-f-^yy >^.1-5o iJ->" The fluorescent quantity of light of wavelength 

7"y ^^^titc&^^i^X 1 , band A. 1 by which the sampling was 

X 2 <D&*(D%.yt%m.$: : $.W performed, and A 2 is calculated in each in the 

4 5 0 X*fe% calculation circuit 450. 

7Fi"%ytytAX*hZ>frb' ofr* The timing controller 425 and the image 

W$H~Z>Z. tX\ 9 4 ' = display control 410 are controlled by judging 

^ hn — -7 4 2 5S.t^i®^S^ whether it is the fluorescent quantity of light 

MM^W. 4 10 %WMlTZ> £ 5 which shows a disease part. 

[0 3 2 1 ] [0321] 

*3fe3tik#?fct5^ft 4 4 2 \-£ s M The fluorescent quantity-of-light detector 442 is 

l^^^l^^ftifc^l&fcB^ix long in the irradiation period of white light from 

ftl^-cHi, 94 5 h the usual observation light source 403 to the 

n — 7 4 2 5 {£#ffC, ii^H timing controller 425, when the fluorescent 

&%.M4 0 3 fab(D&&yt<DM quantity of light which shows a disease part is 

*tJBMS:ft<, 9*36 not detected. 

ft 4 0 4 frb<DW)fe%<D?&MM It controls to shorten the irradiation period of 

R5£rM< 1~5 =t 9 {^*J^1"5 0 the excitation light from the laser apparatus for 

wCDig^, m^U^t^^m-a-^ fluorescences 404. 

fi+#&W 5 £ L/iH^Sj Consequently, when there is no disease part, 

M#5:^ ! t't, rt&$fc4 the observation image with sufficient brightness 

0 1 ©JfA^&^tf^B lift can be obtained. The inserting acquisition work 

<5 0 of an endoscope 401 etc. becomes simple. 

[0 3 2 2] [0322] 

£fcJps£&B&^i":£3fcftfl:ri s tfc Moreover when the fluorescent quantity of light 

mZtitzWra fix 94 ^ >^=« which shows a disease part is detected, it is 

2 5 (c£t L t\ i§ short in the irradiation period of white light from 

fiMM53te*4 0 3 7S>60E3£3t the usual observation light source 403 to the 

©HM«tBSJ$rffi<, ^jfcJfll"- timing controller 425. 

if KB 4 0 4A»f) OMbjgftOflB It controls to lengthen the irradiation period of 

ItiM^ ^S: < 1~-5 «t o ld$iJ^J-f the excitation light from the laser apparatus for 

5 0 ZCDfag;, Im&Mtf hZ>Ws fluorescences 404. 

-u\z.fe-\-ftfetift 5 £ L/c^ Consequently,' when there is a disease part, 
JtM^lS: £ , #5fC . the fluorescent image with sufficient brightness 
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[0 3 2 3] 

*HJfi0>|-Cf4CCU4 0 

®#©4 2 9{£A^U t — if 
.814 0 4ft>&m4*3Ji&fflfi 

»ft4 2 9 -cfiamwiftflr * 

&tf»5?g{B #© u^WC J; <9 m 
RUM*-*-*. 



10 3 2 4] 

rt««§6«o#j«*H 4 3 fcjj* 
•To 



can be obtained. A diagnosis of a disease part 
etc. becomes simple. 

[0323] 

Moreover, in this example, the usual image 
signal from CCU 408 is input into quantity-of- 
light control means 429. 

Strength of the pumping source which it 
radiates from the laser apparatus 404 is 
controlled. With quantity-of-light control means 
429, a luminance signal is extracted from a 
usual image signal. 

The laser light which forms excitation light 
depending on that brightness level is controlled. 

It controls so that a fluorescence intensity is 
also the suitable strong range using the ability 
of the distance, the situation, etc. with the part 
for an observation to be guessed with the level 
of the luminance signal of a usual image. 

[0324] 

Moreover, the level of a usual image signal may 
detect the part included in the desired range, 
and may control a laser light by the 
fluorescence intensity of that part. 

Or, input means to designate the part for an 
observation which performs a light control may 
be provided. The component of the fluorescent 
observation endoscope apparatus of the 
modification of the 2nd example provided with 
this input means is shown in Fig. 43. 



[0 3 2 5] [0325] 

al^T V# ^ 7 4 0 6 i^faMS After removing a clock component, the output 
fitzC C D 4 2 0 (Dititlit signal of CCD 420 built in the usual TV camera 

*ny^fifc#as|&£$;h,;fc1£ 406 passes through the low-pass filter (LPF and 
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fc, n — 7 4 ^9. (LPF abbreviation) 451 , and is integrated. 

irHSSB) 4 5 1 £il LTH^$ The signal which passed along this LPF 451 is 

ti5 0 CLCQLPF4 5 1 ?rilo processed in the AGC circuit 452 and the 

tcm-^rit A G C talSg 4 5 2, ■/ process circuit 453. 

ot7[51jS4 5 3 $ ti. It becomes a NTSC signal. 

NTSCHfl:/i5 5 

[0 3 2 6] [0326] 

^rO^, mi&%t7F$y0\B}?£ 4 1 Then, desired display means (for example, a 

0 (c«t "9 , j5rilo^3M& monitor 412, HMD 411) displays by the image 
xJi^r — 9 4 1 2, HMD 4 1 display control circuit 410. 

1) \Z.^7jk£ti2> 0 — ^ LP On the one side, the output of LPF 451 is input 

F 4 5 1 (75at3^(ip7tff into the light-control signal generator circuit 

ESS 4 5 3 453. The drive voltage of the aperture motor 

4 0 3 <D|£ <9 ^J^lIUgg 4 462 is generated by the aperture control circuit 

6 1 (£ <fc 9 , ^0^—^ 4 6 2 461 of the usual illumination light source 403. 

(DmWiMS. tfc'OWl The quantity of light of a usual illumination 

*S4 6 3 %WM1r 5 - bX°M% light is controlled by controlling the aperture 

mW%(O±^*mW-fZ> 0 vane 463. 

[0 3 2 7] [0327] 

^C1T% — ®Eco£ffc<D^i£j$iJ It is made to control a fluorescent quantity of 

ytb*t-f 4#£(D£lH£cDj!fJg light by the luminance-signal level of a specific 

is ■^•W'^/Kc «t 0 , ^3"c3feA?r part here, without considering as the entire 

$tj^"t"5^tci~'5 0 L P F 4 5 mean photometry of one screen. 

1 <D\hts^^^.(DU{tL\z.^Jtir The output of LPF 451 is sample-and-held to 
5 94 5 > , t/(ci'Cf">'7''/'L' • the timing corresponding to a specific part in the 
—A- KIhIK ( S /H £: HE) 4 sample-and-hold circuit (S/H and abbreviation) 
5 4tt>7*^ • /U KL, 454. 

^<D^(Dlii^} i"<jutfmM<DiiM. If the output level at that time is larger than 

J: 9 tttili. PD^-f^ predetermined value, the fluorescent quantity 

>- ^T-^Tti^ttllElSg 4 4 2 5: detector circuit 442 will be operated to the same 

fbf^S*T» I.I. timing. The gain of I.I. control means 422 is 

4 2 20^yi«H(t5. controlled. 

[0 3 2 8] [0328] 
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^tO-tZZh^XV, il^H^ By doing so, the image with suitable a usual 

^Lh^^MMfeb fcSiaftflWS observation image and a fluorescent 

#bli5o S/H4 5 4 observation image is obtained. 

cotti^^Ef^^Mct 9 fc/hSV^ Moreover, when the output of S/H454 is 

tiffcltf'f 5 ^ if ^i^^tlX^ smaller than predetermined value, timing is 

Wi&yt&ft%btiZ> & 9(-i" switched and a suitable fluorescent image is 

So obtained. 

[0 3 2 9] [0329] 

— 3t\ l##75 5 4#(c:K^Wfo5^I When especially an operator wants to, observe 

i&(Dl&yti£Z J: 9 fiv^^Tl the fluorescent image of an interested area on 

f^LfcV^-^tcfi, ^fif!5A^3# more sufficient conditions on the one side, 

©4 5 7(:i^-f ; >^£rsx timing may be set up by external input means 

^LTt>^V\ Z<D^Mffi\fc£ 457. According to this example, a usual 

flit, ^fcS^^f^feiriSjfctl observation image and a fluorescent 

&&&&1frt£&1&i:WL&*I&X* observation image have an observeable effect 

h 5 % 5 0 in the favourable condition. 

[0 3 3 0] [0330] 

&^M^m&te<&Wr\^ML Next the 3rd example from which the 

tz^ft&i^btL&sfe 3 fluorescent image suitable for a diagnosis is 

£rf£9!i~5o H 4 4 T?l±fl!r#as obtained regardless of distance is explained. 

7 1 t&ifel Fig. 44 shows a mode that an operator 

1:4 7 0 Sr^^TJftBSrt^fl^ performs an abdominal-cavity inside surgery 

offi^F&TFL, SI 4 5(4 using the binocular-vision endoscope 471 and 

: t(D&{$$[ftUM4 7 1 <D*ft¥ the various treatment tool 470. 

^tf)f#fi££:7Fi~o Fig. 45 shows the component of the optical 

system of that binocular-vision endoscope 471. 

[0 3 3 1 ] [0331] 

H4 5t*t±5t, ^^JSflSJ As shown in Fig. 45, the binocular-vision 

jott 5 icf£SSrttStl 4 7 1 endoscope 471 in this example is a hard 

fi> feBB^XU^IS^O 2 ocD binocular-vision endoscope which has 2 optical 

3t^ t *S: 3 firi"SBH40iCfrSrt systems for the object for left eyes, and right 

«flfe*)!9, aW*©ffAIB4 7 eyes. 

2<Dg>5^l::2ocQ^Bg£M 7 2 eye-piece parts 473a and 473b are 
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3a, 4 7 3 b £ ftT V n articulated by the base-end part of the long and 

5. ©gjfllgfl4 7 3 a , 4 7 slender insertion part 472. 

3 bMfi, T?-?9 4 7 4 a, Adapters 474a and 474b are connected to 

4 7 4 b -tix-etb these eye-piece parts 473a and 473b. 
m^L^v^TV*^ 7^ s Sci!^ Usual observation image and fluorescent 
tiT£#:$,fiSE^4 7 1 T*#£> observation image of the photographed object 
titc&^fc(DM'%W.£i&RXf1k which TV camera not respectively illustrated 
.^MM^.^Wl^'V^ 5 <fc 9 was connected and was obtained by the 
otl^, binocular-vision endoscope 471 can be picked 



ftjfB3!E ^11(^11,^4 7 1 li N The above-mentioned binocular-vision 

A£fl4 7 2 0l»(DSWJ: endoscope 471 is the shape which the eye- 

•3 *ft^*iJ&L:?:|fc£>&&B&S4 piece parts 473a and 473b of the shape of L 

7 3 a, 4 7 3 b^jitHLfci substantially character respectively extended 

tti4oT^S, :: OjgBgg|5 4 from the both side of the base-end part of an 

7 3a, 4 7 3 b KgS&SftS insertion part 472. 

7fy^4 7 4 a, 4 7 4 b (c TV camera (for example, equivalent to the 

■fit, -ttl^tlCCU (H^LJfc. usual TV camera 406 of Fig. 39 and the 

V^SflKIMiC CU — A&l/C C fluorescent image image-pick-up camera 407 of 

.U-BtlSi") l£g$c£;h,5T Fig. 39) respectively connected to CCU (it is 

VX^y (^iJxI^H 3 9 <DM1£ described as CCU-A and CCU-B for 

TVA^ y 4 0 6 tM3 9(Dlt convenience although not illustrated) 

^740 7 WfcWi respectively attaches in the adapters 474a and 

tf^ti^friM *) tttf bti£ X o 474b connected to these eye-piece parts 473a 

WoT^5„ and 473b. 

[0 3 3 3] [0333] 

CCU-A (RXICCV-B) CCU-A (and CCU-B) has CCU 408 of Fig. 39, 

it, 13 9©CCU4 0 8 irt and function of the fluorescent image processor 

ytm@L&mmW.4 0 9 om^* 409. CCU-A and CCU-B are connected to the 

L, CCU — ARXIC C U — binocular-vision display device not illustrated for 

B liHiJfEAZ: {$!i,f*5|Ui4 7 I T* a binocular vision displaying the usual 

%btitzffi^<DfoZ)M1$Wl%%ii8. observation image with the parallax obtained by 

S.t/'^^cfll^^^riZl^li.pItttc: the above-mentioned binocular-vision 



up now. 



[0 3 3 2] 



[0332] 
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^7jki~Z)tz£)<DM7F endoscope 471, and a fluorescent observation 

^^^i£Mf^So^:£ti> Z<D±L image made possible. 

fl^*^Sfil::HMD4 1 HMD 411 is connected to this binocular- 

^$c£ft"tv^<5 0 vision display device. 

[0 3 3 4] [0334] 

^ Lt, il^^lS^^^fvict o And, a binocular-vision display device shows 

0iJx.li2otDTV^^ y "C alternately the image respectively picked up 

*ft^h4BfeLfc®te££Slw with 2 TV cameras to HMD 411 a table 

fc^S'J^ tHMD 4 11 separately right and left, for example. 

^;ftk£;fc&GDllT*II^-f By observing them by right and left eyes, 

SitmoT, iLi$$<Dfo% usual observation image and usual fluorescent 

&^fc(D^1£^^Mt^it&t image of the photographed object with solid 

£:ll§^i"5 ;i:i s t#5 0 feeling can be observed. 

[0 3 3 5] [0335] 

i£tc\ M 4 5 J: 9 t^x Moreover, as shown in Fig. 45, 2 objective 

#f&|*3^ft4 7 1 (DW ASB4 7 optical systems 480a and 480b which project 

2<£>5fcffi£M-li. ®^W$L%'& the image a photographed-object image are 

2 oo*Mfcft^ 4 8 0 provided in the point of the insertion part 472 of 

a , 4 8 0 b fcWLtf btiXto V % the binocular-vision endoscope 471. 

^5^}%^7h 480a, 480b Behind the objective optical systems 480a 

<D&jj\ziZ, -tti-PfiSWft and 480b, the relay optical systems 481a and 

^r{5il*t"5 V ^~^t^^4 8 1 481b which respectively transmit a 

a , 4 8 1 b ^lEix ZtiXb^Zo photographed-object image are arranged. 

[0 3 3 6] [0336] 

y %¥Jk 481a, 481 It applies to the eye-piece parts 473a and 473b 

b<Etf£*Bffl!k i"ft;b*>ffASlU from the rear-end side of the relay optical 

7 2(Dmt^U^bm^4 7 3 systems 481a and 481b, i.e., base-end part of 

a , 4 7 3 b [d/^lTCKi, % an insertion part 472, and the prisms 482 and 

^A^^in^fti 9 0 jg£R&H" 5 zf 483 which respectively reflect an optical axis 90 

V Xi 4 8 2 , 4 8 3 8 degrees, and 484 and 485 are provided. . 

4 , 4 8 5 asfSEtt 6tiT*J 9 x In eye-piece part 473a behind prisms 484 and 

y V 4 8 4, 4 8 5 <0%35 485, and 473b, eyepiece optical systems 486a 

©SSBBSIS 473a, 4 7 3 brt and 486b are respectively arranged. 
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-?rti J ?ixSclS3t^^4 8 The image pick-up or the macro-scopic 

6 a, 4 8 6 b ^I21x:£;ft N observation is attained from eye-piece parts 

BBffl! 473a, 4 7 3 b J: 0 473a and 473b. 

^fc^V^fi^IlIII,^^^ pltbfc In addition, the arrow in a diagram shows the 

feoTl^o #3b\ H^&EP direction of an image. 

[0 3 3 7] [0337] 

4*5* H*L#V\&Vit{fcSrt In addition, although not illustrated, the 

#111 4 7 1 fcfiflBIJBJfe^^Sl illumination optical system is arranged to the 

R'£;h/C*SD % B^Lftv^ftSl binocular-vision endoscope 471. 

M^bOflBW^XVJaiB** The illumination light and the excitation light 

5feffipUS"C{siSL, tt^ft-^flB from a (not illustrated) light source device are 

«t 5 C^otl^o transmitted by the point. It irradiates to a 

7^y^4 7 4 a, 4 7 4 bll photographed object. 

0!J;Lfil2 3 9 Wfg 27^ 4 Moreover, adapters 474a and 474b are the 

0 5 t W\ffi<Dffi$LX*fo 9 , same components as the 2nd adapter 405 of 

fc*W)^afcfl±< ^^(w^T^ti Fig. 39, for example. The method of a 

<5 0 fluorescent observation is performed 

completely similarly. 

[0 3 3 8] [0338] 

H&fSgcBS3fc^^tf>— (oi *9 The zoom optical system 487 containing 

4 8 6 a) tai, ^t^^co^^ movable lens 487a which adjusts the scale 

%W$Lir ; 5 1 &Wi RTftifcprHj factor of an optical system is provided in one 

X4 8 7 a £11* frX— I^Jt^Tk side (in other words 486a) of an above- 

4 8 7 t*Wt ft h friX V ^ 5 0 -t L mentioned eyepiece optical system. 

t> ilfr^l^rtT 5 8Sf^, SclS^t And, when viewing three-dimensionally, a 

4 8 6 a \Z.Wttt b fritz X— scale factor is adjusted so that the scale factor 

^Jb^lfc 4 8 7CJ:ot2o(7) of 2 optical systems may become equal with the 

^t^7^(DiB^i^L< &5cfc o zoom optical system 487 provided in eyepiece- 

t^$^)il?r!T 0o*ttet>1b+ optical-system 486a. 

X— J*$t¥>3k 4 8 7 (Cjol/^T rT That is, the scale factor of an optical system 

®3l^> / X487a &'ftl%k\z.&W} is varied by making movable lens 487a move 

^iSrSwidJ; 0, 3t^^©f& forward and backward in the zoom optical 

^&2£{fc£-t*\ 2^(D%^(D system 487. The scale factor of 2 optical 
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fg^£r— 15[$-&5o Cfttc <fc 0 , systems is made congruous. 
&&&£{fc!l&GDfc'5it^@H^;6v The observation image which has favourable 
#(btL5„ solid feeling by this is obtained. 



[0 3 3 9] 



[0339] 

Thus, by providing a zoom optical system in at 
least one side of 2 optical systems, the scale 
factor of an optical system can be varied and 
the scale factor of the right and left image in a 
binocular-vision observation image can be 
made congruous. It enables it to perform a 
favourable binocular vision. 



[0 3 4 0] 

200^^14 8 0 a, 4 

4 8 1a, 481b, RXfmm 
Jb^lk 486a, 48 6 b(:<t 

^xw/im<owsMA 73 a, 

4 7 3 b£T*£iiU $IB*|S4 
73a, 473bcfc <9 T?-?9 
4 7 4 a, 4 7 4 b^LXi 



[0340] 

A photographed-object image is project the 
imaged with 2 objective optical systems 480a 
and 480b which have a parallax in the 
binocular-vision endoscope 471 comprised as 
mentioned above. 

These photographed-object images are 
transmitted to the eye-piece parts 473a and 
473b of a rear terminal part by the relay optical 
systems 481a and 481b and the eyepiece 
optical systems 486a and 486b. 

It picks up with TV camera connected via 
adapters 474a and 474b from the eye-piece 
parts 473a and 473b. 



[0 3 4 1] [0341] 

}^8liol$ 473a, 4 7 3 b (d T In connecting and picking up TV camera among 

ViJ^y &&Wt LXWiik-fZWi the eye-piece parts 473a and 473b, it performs 

■a^li, Mi^.^titz^:ti^:ti(0 the signal processing of the image signal of 

l£^ffc&<£>®{&fi -^-^rC CU— each photographed-object image picked up by 

A, CCU-B-eff ffelU, CCU-A and CCU-B. 

&#fcft*$Stt£fl*LTMHD It is shown in MHD 411 a table via a 
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4 11(<i^7fL. ii^Hf^i: binocular-vision display device. A binocular 

&ft&<n&ifc&ffi~?i* So vision of a usual observation image and a 

fluorescent image can be performed. 

[0 3 4 2] [0342] 

Z.<D^MW<D$h&k LXlt&M By combining with the various treatment tool 

&BA4 7 0 k%&fr&t> J £XW}> 470 and performing a treatment as an effect of 

Wi&ff 0 Z b £ V s ^TtH^ this example, a treatment can be easily 

B#(wt^Btw^g^^7^5 o £ performed also at the time of a fluorescent 

tis ^^t^^rHf^ L-tetf btf 0 observation. Moreover, when performing, 

4§o\ l£o TS£|SW^<7?jE^I observing a fluorescent image, the things of 

SftSrT&jjSeLT L£ p r t £5&£f almost which the treatment of the normal 

#?f$~C# 5 0 tissues other than a diseased part is performed 

accidentally can be eliminated. 

[0 3 4 3] [0343] 

r*h m 3 9 LIS 4 5 ©HJ6 In addition, in the example of Fig. 39 or 45, it 

#J-Cteii^T Vti/ y 4 0 6 <D was considered that CCD 420 of the usual TV 

CCD4 2 05: fife^l-S<5V^ camera 406 is picked up based on white light. 

b Ltzfrs Z<DCC However, this CCD 420 can be set to CCD 

D 4 2 0 fiAl^S^^ y—^^f which picks up a colour image by the ability of a 

4 {7 7 <i SrSJtttCl b colour mosaic filter to be provided in a plane of 

7-IMSit5CCDif incidence. 

5wti s T*#5o £tz, Sfe^t Moreover, it is sufficient also as a usual TV 

SrR, G, B Z> % y — camera which picks up a colour image by 

7 << f\s$ SrixH 5 w b X # y — providing the colour filter which isolates white 

mm^mi-^m^TV^/y light to R, G, and B. 

b LTfcftV^U ii#fiaW3tjPR It is sequentially made to supply the 

4 3 6^e>R, G, B(D?m^t illumination light of R, G, and B from the usual 

SrHlft 5 cfc 9 »c L > r. illumination light source 436. 

#t^p^^f 5 >^{C|p]^$it5 w It is sufficient also as a usual TV camera 

b "C# y — which picks up a colour image with making it 

TV t3 ^ y b LTtS^o synchronise with this supply timing. 

[0 3 4 4] [0344] 
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[#15] [Additional remark] 

(5 — 1) fih&yt&±ftm.ffi (5-1) In the fluorescent observation 

<DWMttfkMtiL' s *f&M LTmlfE apparatus which irradiates excitation light to the 

Si^Tfel^ct 5#7fe^^:M^"f 5 part for an observation of an living body tissue, 

^^tS^^^t^ioV^T, iulEiSj and observes the fluorescent image by above- 

fi5te$r^£i~53teiKi:, 8iS*t mentioned excitation light, the light source 

^pI5^(cj6tt5^3t^r^ttJi"5 which generates above-mentioned excitation 

WHti^&k, JffltEtftttJ^&Offl light, the detector which detects the 

Jjfcffi £4 <?: ^ 5 i 9 (^^J^"t" fluorescence in the part for an observation, and 

Z>ffl'M^8iks £{Sx.fci£3tefil control means to control so that the output of an 

^*£iSo above-mentioned detector is a predetermined 

amount, the fluorescent observation apparatus 

provided with these. 

[0 3 4 5] [0345] 

w£)flHS 1 <D^%^MWiM,^t^ A fluorescence is emitted when the fluorescent 

^faffiLmfc^Mffiir Z> ^. t observation apparatus of this additional remark 

btl, ftJiP^ 1 irradiates excitation light to an living body 

l&f£ J: 0 ^^^^tik^fttti £ti tissue. A fluorescence intensity always exact is 

T^^ti^^i-^fM^^Tfeiiw obtained, without making the detected value of 

!xAE:£ti<5 J: o CLt 5 CD a fluorescence intensity saturate irrespective of 

T\ ±&%Kf&1ZX*<Di8EMiZti>fi> the distance to an living body tissue, because 

fc>b1\ $ft&l£wfttB1il£:fiS that fluorescent quantity is detected by control 

fp £"£5 Cl t ft < % ^{ClEfllft means and it is always made to set fluorescent 

3kyt%t&t>*ftt>ti, lEWl&Wr quantity as the amount of . desired 

# S "C# 5 0 fluorescences. An exact diagnosis can be 

performed. 

[0 3 4 6] [0346] 

(5 — 2) (5-2) In the fluorescent observation 

^^{iL^ii^flS^TfetCct apparatus which observes the usual 

t&^fei:* Sb®3t^<k5 ^7t^ observation image by the usual illumination light 

£&?Si"5^3fcfii^iKBl£:io^ of the part for an observation of an living body 

T> tijfSil^^^^fe^^^i"^ tissue, and the fluorescent image by excitation 

Sk^jftMt > fulEJibfi7fc£:^£ light, the usual light source which generates an 
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i-ZEh&ytMb, tt\t\i'%yti&<D above-mentioned usual illumination light, the 
^TfciSr^fcbU Wi&%M<D% pumping source which generates above- 
iXfi^^tB^^M-f mentioned excitation light, and fluorescent 
5 rfrJti^ J* £: , £if x./^;7fcll quantity of an above-mentioned fluorescent 
^i^lSo image are detected. Control means to control 

the quantity of light or the fluorescent image 
detector of a pumping source, the fluorescent 
observation apparatus provided with these. 

[0 3 4 7] [0347] 

CI OfrlE ( 5 — 2 ) <D^%^^ Because the fluorescent observation apparatus 

^gfift-IEl (Dmzm^mm^t of this additional remark (5-2) is made to 

X^fctt&M&ffiM-f % J; o \Z. L illuminate the living body tissue with the usual 

XhZ>(DX\ ttfE (5 — 1) <D illumination light other than additional remark 1, 

^^(D{&[zM1$M^i&h'&bti a usual observation image is also obtained in 

<5 0 ii^M^^^^ft t addition to the effect of an additional remark (5- 

(Di\LW:?£i&frBM^fcMX'% 1). Moreover, the position relationship with a 

&o usual observation image fluorescence image 

can understand easily. 

[0 3 4 8] [0348] 

(5-3) ttfE (5-1) X (5-3) By additional-remark (5-1) or (5-2), 

fi (5 — 2) kiiol^T, rfrJ$P^ control means controls the amplification factor 

^(t^)t^^(±Sffl r^ilSi^* ^7 of the fluorescent high-sensitivity camera for an 

(O^m&^UW-t^o ttfSlX image detection. 

ti^Kifcl^T, MB&X^vO in the additional remark 1 or 2, fluorescent 

±l*Sit £rr^4p-t~5 r t f£ J: 9 , quantity is controlled by controlling the 

1&%1kfr i Mi$£ii ; bo amplification factor of a high sensitive camera. 

[0 3 4 9] [0349] 

( 5 - 4 ) ttfE ( 5 - 1 ) X (5-4) In an additional remark (5-1 ) or (5-2), 

fi ( 5 — 2 ) (cjoV^T, f'J^^ control means is provided in the incidence side 

&lt1&ytik$kliiF8Wi!$i!£jJ ^7 of the fluorescent high-sensitivity camera for an 

(DAftim^Wirtbti, Ikftytm image detection. 

£,1&5l£9M£M1-5o ft* The aperture apparatus from which a 

f£ (5 — 1) Xti (5 — 2) \Z fluorescent light ray is narrowed down is 
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controlled. 

In an additional remark (5-1) or (5-2), 
fluorescent quantity is controlled by controlling 
the amount of apertures of aperture apparatus. 



10 3 5 0] [0350] 

(5 — 5) tt§E (5-1) (c (5-5) In an additional remark (5-1), a 

*>V*t\ ^titJ^&MftcD^^: detector detects strength of a fluorescent 

"0>ift£<&3£&£rtfcEiJ-f*5o tt!2 specific wavelength. 

(5 — 1) (Ciol/^T, A specific fluorescent wavelength is detected in 

ft&SasfcttiSft, an additional remark (5-1). 

<3\s^Xffl'0£tiZ> o It controls based on this value. 



[ 0 3 5 1 ] 

(5-6) ttlE (5-1) 

5o ttfe (5-i) wav^c. 



[0351] 

(5-6) In an additional remark (5-1), a 
detector detects the ratio of several fluorescent 
specific wavelength strength. 
A specific several fluorescent wavelength is 
detected in an additional remark (5-1 ). 
It controls based on this value. 



[0 3 5 2] 

(5-7) ME (5-1) I: 



[0352] 

(5-7) In an additional remark (5-1), 

fluorescent observation apparatus has the 
insertion part inserted in an intra-corporeal. 

It is the probe which consists of light-guide 
means to transmit excitation light, and image 
guide means to transmit a fluorescence. 

The fluorescent image of the living body 
tissue of an intra-corporeal is obtained. 



[0 3 5 3 ] [0353] 

(5 — 8) mi (5-2) (C (5-8) In an additional remark (5-2), 

JoVT, ^jfciit^rixffiliffcf&Ert fluorescent observation apparatus has the 

A £ ti £ J? A oft £: L , • ii insertion part inserted in an intra-corporeal. 
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1%MWftkfift1lB±3t&&T£'i m Z)^ It is the endoscope which consists of means 

%kbs ji^Sl^fet^ft&^rfc to transmit a usual illumination light and usual 

T^'tZ^Ekh frbfe&fafflMT? excitation light, and means to transmit a usual 

fc5 0 W&faft&foW&tD&yt observation image and a usual fluorescent 

®&<!:ffi^SS&;& s f#t>Jx5o image. The fluorescent image and the usual 

observation image of an living body tissue of an 
intra-corporeal are obtained. 

[0 3 5 4] [0354] 

(5-9) fa IE (5-8) \z (5-9) In an additional remark (5-8), an 

&V^T N rt&Htef-* endoscope has a channel. 

^i'So ^^^^rH^ b A treatment is made in the treatment tool 

f 1 -^ y^yi-^rii Lfcfei^tt which passed through the channel, observing a 

fflffi^-Cc? £> 0 fluorescent image. 

(5-10) fafS ( 5 - 1 ) (5-10) In an additional remark (5-1), it has 

ld:jo^T\ ^^tik^Wr^^^^l display means to display a fluorescent image to 

i£^S*ti^l£^i"5l£^^S£: an operator wearing type display device. 

^rf~<5 0 Sl£fif#©BSBfr(£i£3fc A fluorescent image can always be displayed 

^£^~C#, ffi%(D^9$m^ to the view of an operator. 

frfr'hh'f^ ^{£&#Fft:£bfe& A fluorescent image always favourable can 

£rli^~C# -So be observed irrespective of the position of an 

operator etc. 

[0 3 5 5] [0355] 

(5-11) faI2 ( 5 - 1 0 ) (5-1 1 ) In the additional remark (5-1 0), the 

d&V^T. BufS^Tj^gS:^!^ fluorescent image was displayed observably 

X^Jt^Z: 3 &7t;Mf^"Jfb(^ three-dimensional using the above-mentioned 

Lfc 0 ^Lfc&OlZ.'t&ytj&fi^Tr: display device. A fluorescent image is displayed 

£tb5 0 by the solid manner. 

[0 3 5 6 ] [0356] 

tZZ>X\ 7X\^M1£^&Mt & Incidentally, the 1st example of fluorescent 

%M&k&Lb ©ffiS£;b"££ffi{5! observation apparatus and the 2nd example 

(cd*o|iffiW{wfT5fiH-&fe-£ provided with alignment function which next 

W^%ffi^tz&$t^^%kW.<Ol& performs the alignment of a usual observation 

1 ^i&^J&U^ 2 4 image and a fluorescent observation image that 
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6 RTfM 4 7 §r#flH LTtfc^-^ it is simple and automatically are explained with 

5. -^ ; tff:^:^"f : lft^1"'5o reference to Fig." 46 and 47. This background is 

explained first. 

[0 3 5 7] [0357] 

J£#l£rtT:£3teS&^£fT When performing a fluorescent observation by 

oWrn, g£#WiI^fit^ft*gil the intra-corporeal percutaneously, there is a 

\Z.^^MMf^P^^M^:%^^t> method performed to the existing usual 

-£Ttf o ^S^feSo Z<DWs-c3, observation endoscope by combining the 

M1£i£(DttMlUiiLt i&yt$Lt(D fluorescent endoscope for an observation, 
{igj&s-f titles £ % ^fflri: 7J> In this case, if the position of the object part 

£Q:tS^£:fr^lw < < &5 L, SI of a usual image and a fluorescent image has 

ii/i^oTIEtWilM deviated, it will be difficult to perform a 

i"5 *Hfefefcfr>Z><DX\ HWu' diagnosis, a treatment, etc. And, it mistakes for 

frit~t~<5 w bfrW:M\^?£ ; bo a misdiagnosis. It becomes a subject to perform 

alignment because it may process to a normal 

part. 

[0 3 5 8] [0358] 

Z<Dtc#>i\L\M.'u Jb-frSrfliflElCSlc For this reason the fluorescent observation 

teEf&ft^fr oti&ffe&tfmx.tz.'gi apparatus provided with function which 

Tt^^^fS^M^tU Z<D&? performs alignment that it is simple or 

t£fofe&ffi&ti%kytWL$il$£fit : & automatically is desired. Let it be the objective 

tik&'frZ>Zki:Z<D^M&l<DB of this example to offer the fluorescent 

#]<ti"<5 0 t LT, )iXT<D%M observation apparatus provided with such 

WX*t$iiLW'£t>l£%kife$:iMz-tz function. And, the following examples explain 

^3tH^i£Ll 5 0 1 SrtftWt" the fluorescent observation apparatus 501 

<5o which aligned and was provided with function. 

[0 3 5 9] [0359] 

HI 4 6 ^^i"{i®^^-fr1^tg?r The fluorescent observation apparatus 501 

tin Z-tz%kytW.&$&WL 5 0 1 (iii provided with alignment function shown in Fig. 

^H^ffl^^— 7" 5 0 2 h It 46 is connected with the usual scope for an 

^HMM^^ ^—y5 0 3 ty ii observation 502, the fluorescent scope for an 

^ft&ffiflSW3fc&££i"5#K observation 503, the light source device 504 

^15 0 4 i, j£:3fcllt^ <Dtz#) which generates the usual illumination light for 
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<DW)&$t%:$&QErfZ> \s— U*S£fi an observation, the laser apparatus 505 which 

5 0 5 il^ll^ffi^^— 7° generates the excitation light for a fluorescent 

5 0 207^ h#>f K^lxir^c observation, and light-guide means of the usual 

:W7^ KfS scope for an observation 502. 

\^ytM^W 5 0 4 7^<btf)iISHB The light-source adapter 506 which guides light 

lf^@5 0 5/5^ the usual illumination light from a light source 

OS5^7fe?r51tR^(-^7t-t"57fe device 504, or the excitation light from the laser 

MT?zf$ 5 0 6 t, iiSM^ apparatus 505 selectively for this light-guide 

^^^^5 0 2 (d— t$&)tz.lg means, the usual image image-pick-up 

^^^itzXit^^^^X^M.^ apparatus 507 which was integrally connected 

ftfcii^iS^fll $L^W. 5 0 7 to the usual scope for an observation 502, or 

i:> HktftWl^Rl* 13 — ^5 0 3 was connected by being detachable, the 

(w— & titzXteMflfa fluorescent image image-pick-up apparatus 508 

SfeV^MZftstclkitmigLWiW which was integrally connected to the 

^©5 0 8 t. il^M^JIHt^ fluorescent scope for an observation 503, or 

ft 5 0 7 <D\£?}\t ^H::*H~5$: was connected by being detachable, usual 

Mt ^£fi£#LS£rfT -) CCU for images 509 which performs the video- 

fflCCU 5 0 9 i: N signal generation process to the output signal of 

^i£i£5 0 8 (DttijjiB^ztti- the usual image image-pick-up apparatus 507, 

&W:iki5 ^^f&faM&'rt ? the fluorescent image processor 510 which 

W&t&M^W: 5 lOt, ii#@J performs the video-signal generation process to 

tfflCCU5 0 9X(if)feI^ the output signal of the fluorescent image 

#LJIi£ti5 1 0 fa h<D {titling image-pick-up apparatus 508, the monitor 511 

^^^"^5^—^ 5 1 1 i:, il which displays the output signal from usual 

ftft^-Ciifif C C U 5 0 CCU for images 509, or the fluorescent image 

9Xl$i£ftWi%%±Wi&WL5 1 0 processor 510, the monitor control apparatus 

frbtDtajjiB 5 11 512 which outputs the output signal from usual 

\zlii£}-f — ^UW^W5 1 CCU for images 509, or the fluorescent image 

2 10^11115 0 1 processor 510 to a monitor 511 in a selective 

r£#CQ^ ^ l/f^^VM-fZ) degree, It has the timing controller 513 which 

> y^ny ^p- 75 1 3 controls entire timing of this fluorescent 

t £r^"^5 0 observation apparatus 501 etc. 

[0 3 6 0] [0360] 

ii^M^ffi^ =^7*5 0 2 it, The usual scope for an observation 502 is hard, 

^tl«Ta5©^AS5 1 for example. It has the long and slender 
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4&*TU Z<DWAU5 1 4<D 
&M\z.ttjtf&<»lRftMS 1 5d* 
BrfLZtl, Z<01E&US 15© 

«icfi^M5 1 etm&z 

T^K^5 1 9(c#A$ixS, 



insertion part 514. The holding part 515 of wide 
width is formed on the rear end of this insertion 
part 514. The eye-piece part 516 is formed on 
the rear end of this holding part 515. 

An insertion part 514 is guided to the trocar 
518 penetrated to the hole of the body surfaces 
517, such as a patient, and is inserted in an 
intra-corporeal 519. 



[0 3 6 1 
*¥Ag|$5 1 
K 5 2 1 # 
b 134 K 5 
8R5 1 5a» 

7>r b#<< 

5 0 



1 

Jfii^tt, Z<Dy<< 

2 1 <n'&y&m\tm$ 

Y J r—-f^ 5 2 21*] 



[0 3 6 2] 

r <D%UT tf-f* 5 0 6O2O 

<Dxt>m-ntwmw. 504^ 
—if mm 5 o 5\z&mztiz>o 
ytmmw.5 o 4ft\a*&&(Dm 
ftmm%*%$Li-z>y>7s 2 

3*S|£«$*L, 7V7°5 2 3C0 

LfcU>X5 2 4 ^flT)tl7 
^5 0 6C:#ft£;ft,5 0 



[0361] 

A light guide 521 is passed through in an 
insertion part 514. 

The rear-end side of this light guide 521 is 
passed through in the inside of the light-guide 
cable 522 extended by the holding part 515 
from exterior. 

That rear end is connected to the output part 
of the light-source adapter 506. 

[0362] 

2 input parts of this light-source adapter 506 are 
connected to a light source device 504 and the 
laser apparatus 505. 

In a light source device 504, the lamp 523 which 
generates a usual white illumination light is 
arranged. The light-guide of the usual 
illumination light of a lamp 523 is performed to 
the light-source adapter 506 through that lens 
524 arranged on the optical path. 



[0 3 6 3] [0363] 

%Wrr#Zft 5 0 6 f*9(Cfi±E In the light-source adapter 506, a lens 525 and 

U>-X5 2 4 l£*t|p]-f-5 3fcK± the mirror for light-distribution optical-path 

JdU^XS 2 5 ts SEftft&3£ modification 526 are sequentially arranged on 

5 7— 5 2 6 t ^MI&IEil the optical path which opposes the above- 

:<Di7-5 2 6^Hi mentioned lens 524. 
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X^i~^M<0^^{z.itz<D\ 7 In the case of the condition that this mirror 

— 5 2 6 TrRlt LT i/yX5 2 526 shows as a continuous line, it reflects by 

7 &-ftLX7-J h#-l' K5 2 1 this mirror 526, and an illumination light is 

<0SSffil£j£iB3te£#l&.i-5o - supplied to the end face of a light guide 521 via 

©»£v U-1f3£« 5 0 5ffilro a lens 527. 

ft ft 5 7 — 5 2 6 Tfigjte $ tl In this case, the light at the side of the laser 

<5 0 apparatus 505 is shaded by the mirror 526. 



[0 3 6 4] 

.LIE $7-5 2 6ttfM*P 

5 2 8 «t 19 H^T^-T&fi. 

«tt$tL5 1^— fmt 5 0 5 rt 

— 1f» 5 2 9*'£tt$ 

:wu-fi!5 2 9fM 
* 5 0 6rtt?u— ifttrott&± 

2 7«C^ft$tl5 0 



[0364] 

The rotation drive of the above-mentioned 
mirror 526 is performed at the position shown 
as a continuous line by the control driver 528, 
and the position shown by the dotted line. 
Moreover the source 529 of a laser is arranged 
in the laser apparatus 505 connected to another 
input part. The light-guide of the laser light 
generated in this source 529 of a laser is 
performed to a lens 527 side through the lens 
530 on the optical path of a laser light within the 
light-source adapter 506. 



[0 3 6 5] 

mx^-nm^m a^—fms 

2 9£*fL-c) ro^icte, v 
-iFftftrro^ 7-5 2 exm 

HtZtlZZtKK U>X5 2 7 
^tt7^ htfJ K5 2 1 ro 

i*m%mwyttt^ 7- 5 2 6 x 



[0365] 

And, in the case of the retreat condition (as 
opposed to the source 529 of a laser) which this 
mirror 526 shows by the dotted line, a laser light 
is supplied via a lens 527 at the end face of a 
light guide 521, without shading by this mirror 
526. 

In this case a usual illumination light is 
shaded by the mirror 526. 



[0 3 6 6] [0366] 

7-^ K5 2 1 X^Jt&ti For example," the light-guide was performed by 

fcMjttf»ttJ8W#f4fl»AW5 the light guide 521, it radiates a usual 

1 4 <D9c$ii&><D%&\Efrb $ (b>\Z illumination light in front of through a lens 531 
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u>X5 3 1 Z&Xmjj\Zliift further from the end face of the point of an 

£*U ftf£l*3 5 19 5 3 insertion part 514. It illuminates by the ordinary 

2 ±\zm%yt 5 3 3 vm 93 i" light 533 on the organ 532 of an intra-corporeal 

So 519. 



10 3 6 7] 

U>>C 5 3 4 ©fcfi y U- 

fcig* 5 3 5 T'MSG 5 1 6 ffl 
l^B^^tl, &{%Llsy*5 3 6 

§R5 l 6 ft Siloings 

0 7 F^^^iES^^x 

fcm i (Dm^mi^m c c d 5 3 

7 (il#p^ 0 



[0367] 

The illuminated part is an image the bind to that 
image-formation position with the objective lens 
534 attached in the observation port of a point. 
The image of an objective lens 534 is 
transmitted to the eye-piece part 516 side by 
the image transmission system 535 formed by 
the relay lens system etc. 

It is the bind to CCD for 1st usual images 537 
arranged on image image-pick-up apparatus 
507 usual inside the image transmitted with the 
image-formation lens 536 is connected to the 
eye-piece part 516. 



[0 3 6 8] 

:OCCD 5 3 7 t^l^X 
5 3 6 <Dfg\\a*is* y?5 38 

arises is^ytmrnv? 

J'<5 3 9t£cfcoTHiS-e^-f 

3 %*mmirz>^^y$mmv 
h*-y 5 1 3x-mmzti. ? 

7-5 2 6 ^HjUx^-r&B© 
I^CIiyt y * 5 3 8 fcHi» 



[0368] 

A shutter 538 is arranged between this CCD 
537 and image-formation lens 536. 

It drives to the position of the retreat condition 
shown as a continuous line, and the position of 
the shading condition shown by the dotted line 
by the shutter control driver 539. 
The control driver 528 which drives the above- 
mentioned mirror 526, and the shutter control 
driver 539 which drives a shutter 538 are 
controlled by the timing controller 513. 

In the case of the position which a mirror 526 
shows as a continuous line, it is set up by the 
position which also shows a shutter 538 as a 
continuous line. 



[0 3 6 9] 



[0369] 
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LT, C C D 5 3 7 T'^IIISl And, the usual image by which the photoelectric 

&&fritzi5&1%WiikteM1$Wi&.ffi conversion was performed by CCD 537 is input 

C C U 5 0 9 \ZL At! $ tlx into usual CCU for images 509. 

&*Jft85H&fit $ tlx w O A standard video signal is generated. 

8?i(SWfci!fcfcflt§-tt^=*flJflP This standard video signal is input into the 

^ff 5 1 2 IdA^^ft-So monitor control apparatus 512. 



[0 3 7 0] 

3 OTji'ltSr^-f A 
3(75ffA^5 4 1 

S!5 4 2 ^ ^(^ffi^f|5 5 4 2 



[0370] 

On the one side, the fluorescent scope for an 
observation 503 has the long and slender 
insertion part 541 which has flexibility, the 
holding part 542 of wide width provided in the 
rear end of this insertion part 541 , and the eye- 
piece part 543 provided in the rear end of this 
holding part 542. 



[0 3 7 1 ] 

~ am ass 5 4 i aiftmmm 

WfXh*), j?AgR5 4 lrtfc 
ftM£lntiiT>yj\'9'( J r 5 4. 
5 0-8B (5fe«8) tt«K<B'$fctf 

^H7-Tir5 4 5 £$31 • 5MS 

•f 5 r ^ ^ ^mm* - 

5 5 9{CgM£ftT^6, * 
Lt\ :©7>^V!7^t5 4 
5£*3IL/c»Cl, ^&S|5 5 4 

3 9 "CttlB! mt<Oftlto, 1 #W 
T>-^/H7^ir5 4 4 0)^7jk 

*fj& LT 4 ###iI$K-Cl^ 
5o 



[0371] 

The bendable curved part 544 is provided near 
the point of this insertion part 541 . 
The one end (end) of the angle wire 545 passed 
through in the inside of an insertion part 541 is 
fixed by the hard point. 

The rear end is connected to the motor for an 
angle wire control 559 which performs- this 
angle wire 545 a towing and relaxation. 

And, a curved part 544 can be curved to the 
side which pulled this angle wire 545. 

Fig. 39 shows only 1 angle wire 544 for 
simplification. 

However, corresponding to 4 directions, 4 are 
passed through in fact. 



[0 3 7 2] 



[0372] 
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Z<Dft A^54 5U YytJ—JV This insertion part 451 is also inserted in an 

5 4 6 LTffcfgEf*] 5 1 9 intra-corporeal 519 via a trocar 546. 

}?A ^ tl5o w <OW A 5 4 1 An objective lens 547 installs to the observation 

fo(D9c%&U<DW>&felZlt>tiyo V port of the point in this insertion part 541. 
>X 5 4 7 9 fa ft bti, CI It considers as image transmission means to 

0^1/^X5 4 7W^tl have flexibility in the image-formation position 

{£14 pflgtt Sr^Tf of this objective lens 547, for example, the end 

t L"C\ #«J;id>f > —*JH4 K surface of the image guide 548 is arranged. 

5 0 

[0 3 7 3] [0373] 

^ LTJtfti/yX5 4 7 ©)fe And the image of a connection and this end 

$&> o£ 9H^$A C£(i$,$4) surface is transmitted to the end surface of the 

5 4 9 rogulfr&BSf 'P'ht Lt image guide 548 by this image guide 548 in the 

fiRWSix/ttt^flcoftl, optical axis of an objective lens 547, a 

3ti5r^^-i/^ K5 4 8W photographed object's image illuminated 

5fcS®(c:&pt>\ C05feJS'S©ft centring around the front position of the 

\1tZL<D4 *'—i/jS'( K5 4 8 observation axis (or view axis) 549 in other 

J: oT^BS£R 5 4 3 lB!j<Z>iSBI(£ words, or a fluorescent image at the end face at 

feiH £ ti 3 0 the side of the eye-piece part 543. 

[0 3 7 4] [0374] 

{5i§£tifc^f3^Sli£B 5 4 3C The transmitted image becomes as follows with 

^^$ti5^7feB^ii^^g5 the image-formation lens 551 arranged on 

0 8 ft^zMiWLZtltcffiil&l'l'' image image-pick-up apparatus 508 fluorescent 

X5 5 lluiD, 3£3fe3fc3& (X inside connected to the eye-piece part 543. 

fiflHftftft) 5 5 — 55 Depending on the setting condition of the light- 

2 Wf^^^^lCJ^ CT^ 2 Oil receiving mirror for optical-path (or image-pick- 

fl&IHfeffl C C D 5 5 3 s&lt&yt up optical path) modification 552, it picks up by 

!Hfe/B C C D 5 5 4 "CflMfeS tl CCD for 2nd usual images 553, or fluorescent 

So CCD for images 554. 

[0 3 7 5 ] [0375] 

31 <D 5 y — 5 5 2 (i 5 5— This mirror 552 is driven in rotation to the 

Ky^'^S 5 5{CctoT^^"C position shown as a continuous line, and the 
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TF-tiiLWb, MM~?7FlriiLW.k position shown by the dotted line by the mirror 

f£0ftft{C|Eft£;ft,5 o -©5 control driver 555. 

9 — 552 fi 59 — 526X0* When the mirror 526 and the shutter 538 are 

^^^^ 5 3 8 ti*M%&X*7Flri'iL set as the position shown as a continuous line, 

Bl£KAfe£fafci§'n h {£M: % synchronous control of this mirror 552 is 

^^H"X?^i"{4fi(3:S9:^$tt5 performed via the mirror control driver 555 by 

±9(il^>f ^y^^y the timing controller 51 3 so that it may be set as 

5 1 3 dct *9 ? 9 — rUltfftl K9^ the position similarly shown as a continuous 

"y<5 5 5£^LTP»3iiJ^£ft line. 
5 0 

[0 3 7 6] [0376] 

S/c, CL<£>^9- 5 5 2(2^9 Moreover, when the mirror 526 and the shutter 

— 5 2 6 RXfis-Y v $ 5 3 8 & 538 are set as the position shown by the dotted 

M>$kX*^1r{\LWzWtfe&titzWB line, synchronous control of this mirror 552 is 

-n (Cfi s \^ffi\z£MX7f;'f'iiL\lt performed via the mirror control driver 555 by 

tKScFttS <fc 9 the timing controller 51 3 so that it may be set as 

1 3(lJ:^7 the position similarly shown by the dotted line. 
K9^5 5 5£^LT 
£H5 0 



[0 3 7 7] [0377] 

-t LT\ ^Jx.(i^^"C^"t"tt^ For example, in the condition which shows as a 

Xfe (il^jt5 3 3 <t SfiSW continuous line, a usual observation image is 

Xh 9 , w ©fiRWO t) i: TO) reflected by the mirror 552 (it is the illumination 

ilSSf^fi? 9 — 5 5 2 t*5 by the ordinary light 533, and is on the basis of 

It £tiX% 2 ©ii^iHfeffl C C this illumination). 

D 5 5 3 fcffifi?ffift#j6fiix A usual image is connected to CCD for 2nd 

5o CD C C D 5 5 3 X%WM usual images 553. 

&£jfafc®&{f -§-fii§SlHt&! The image signal by which the photoelectric 

31§£il5 5 6 [dA^J^tl, ftife conversion was performed by this CCD 553 is 

£tltzM&\^teft &MifcW$l{iL input into the usual image processor 556. 

fS£:$ltBi"'5 CI t 15 > ii^ By detecting the maximum brightness 

% 5 3 3 THUS 5 3 2 SrfiBfjfl L position in the image picked up, the maximum 

•CV^5*&tC*J»t5flBWttfflrt brightness part 557 of illumination within the 

5 5 7 Sr^ttji - limits in the case of illuminating an organ 532 by 
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the ordinary light 533 is detected. 



[0 3 7 8] 

5 5 8(cA73£ft, -=e-*ftj® 
9 5 5 9(DIe]|5^SiJ^1-5 

■Ymmm*-* 559 

tbfcT^^^-f-y 5 4 5 

fe&tlll 5 4 9 fr**IWMWfc 5 
5 7K^lb£-tt5 0 ^ Lt, H 
4 6 0 izMMto 5 4 9 

±^ft^»s«ufi[ 557 tmm. 



[0378] 

This detection result is input into the motor 
control apparatus 558. 

The motor control apparatus 558 performs the 
towing of the angle wire 545 connected to this 
motor for an angle wire control 559 by 
controlling rotation of the motor for an angle 
wire control 559 based on this detection result/ 

A curved part 544 is curved and the 
maximum brightness part 557 is made to move 
the observation axis 549. 
And, it is set as the condition that the maximum 
brightness part 557 positions on the 
observation axis 549 as shown in Fig. 46. 

A usual image and a usual fluorescent image 
have always provided the mechanism that the 
alignment which is set as the condition of 
almost picking up an identical position as an 
object is performed. 



[0 3 7 9] 

?7-5 26 tMMXTjki-^m 
T©at*Wtfcf±l'— 1ffl!i5 2 9 

4 7&IM t—i/IM K 5 4 8 

zi&x&ytm&WL&m&s o s 



[0379] 

Moreover, because it is set as the condition 
which also shows a mirror 526 by the dotted line 
when a mirror 552 is set as the condition which 
shows by the dotted line, as for the object part 
as a photographed object, the laser light of the 
source 529 of a laser is irradiated as excitation 
light. 

The light-guide of the fluorescence emitted by 
the object part is performed to the fluorescent 
image image-pick-up apparatus 508 side 
through the observation optical system, i.e. 
objective lens 547 and the image guide 548 of 
the fluorescent scope for an observation 503. 
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[0 3 8 0] [0380] 

•t LT> aiig^fiO ?7-55 And, it is without shading by the mirror 552 of 

2-CSl?t$ti&i^T\ 4 retreat condition. 

iVZWfaft*—? 5 6 1 "CUHE After performing optical amplification by I.I. 563 

S?Kl§ti5lHl<E7-f /v^ 5 6 2 through the filter of the rotation filter 562 by 

<D7 4 £ri§o"C I . 1.5 which a rotation drive is performed by the motor 

6 3 -ejteifttSixfcfc, for a rotation filter control 561, fluorescent CCD 

j&ffl C C D 5 5 4 £ it, for images 554 project the images. 

-©CCD 5 5 4X'^tm^^^ A photoelectric conversion is performed by 

ti5 0 this CCD 554. 

[0 3 8 1 ] [0381] 

CCD 5 5 3 d: I. I. In addition, the arrangement position of CCD 

5 6 3©EKfl:flli/i'X5 5 553 and I.I. 563 is arranged on a conjugate 

1 K*r LT*&&g{diafi$ position to a lens 551. 

tb, C C D 5 5 3 £ I . I . It is made to be the image (the at least same 

5 6 3 T^if IS tStitzC CD 5 size) with conjugate the image of CCD 553 and 

5 4 <Dj&l$#&tefa (4>#< t the image of CCD 554 by which optical 

U-i^-Y X) <h&5<fc5(£L amplification was performed by I.I. 563. 

"C£><5 0 JtfEC C D 5 5 4 "Cfll The image signal picked up by above- 

$ ti/fc®^{f -f-li^^H^M mentioned CCD 554 is input into the fluorescent 

1 0 C:A;fj $i{£l image processor 510. 

7—^<D&@Lit%(D£.j$.^(D After performing a process of generation of 

Mii:^, £*T<£>^l£;& s frfc>tl< video signals, such as a imitation colour, etc., 

^r= Lj $ r MW^W:5 1 2lz and the following calculations, it is outputted to 

ttif) £ ti& 0 the monitor control apparatus 512. 

[0 3 8 2] [0382] 

JbfclE]$s:7 4 5 6 2 The several filter with which a penetrated-wave 

iStlfcft##ro&ft58HS:a>:7w length band is different is provided in the 

/u^j&Sttfl-Cfc "9 x ^$tCDz£* above-mentioned rotation filter 562. 

^Jsgco^^t^T'Hi^ti^ $ tv> It sequentially picks up by the fluorescent image 

'Wi^MWiW^.W.^ 1 0-CH3& of several wavelength bands, 

©^^^^c^^t^^^li* While generating the fluorescent image from of 

$k\&j) 7— ^^^cOB^^ff-^-^r a several wavelength band, for example, video 
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±&-tZ> k$z\z.^ &lz_\-fm3 8 signal for a imitation colour display, by the 

( c ) t?^i~ 2 -rxDfajk. A 1 , fluorescent image processor 510, it respectively 

X 2 fti$(D?kyt&<nffl C<4.fi requires for the ratio of the signal level 

lc>tfJ&"t"5'fs-^i^' < /i'"GDJ:b^£ corresponding to the same position of the 

^fi^fti^^z X <9 3fc#> % -?-<73 fluorescent image of 2 wavelength * 1 shown 

ffl^Bf^^M^rM^fc^^d^ in Fig. 38 (c), and X 2 band by the calculation, 
n ? T- JtgJ L T t (DM A process whose part of that value compare 

©ffi#* s ^3£SflMfca 4 JEfl?ftS{fc;&» whether that value exceeded predetermined 

^^IWr't^^Mhff o o value with a comparator, and judges a disease 

part or a normal part is also performed. 

10 3 8 3] [0383] 

-ttt« ^^^{iT*fc'5'5Ttg'l± And, when it is judged that possibility that it is a 

^rSii^ t¥H$i£titzWai3 disease part is high, a display control signal is 

ZcD^mim ^-T-^ — ffflfflBUt outputted to the monitor control apparatus 512 

. 5 1 2 \C$z7F%?\'$#{a-%-$:lii?) L by this judgement signal, 
t, 011 x. $ 5 11 (DfeM For example, a usual image is displayed on 

(cilS®^^ £ffiiJlc8H&#9 the right-hand side of a monitor 511, and left- 

— <D%kytWiiik$:^7F&'£Z> X o hand side is made to display the fluorescent 

(£"2"5 0 image of a imitation colour. 

[0 3 8 4] [0384] 

wCO^-^lc, &\k.Y5Mfe7 4fr In this case, it outputs to a monitor 51 1 side, for. 

^5 6 21:2 otD&S 11,12 example, doing as R and G the video signal of 2 

^'M^-t^^Wi^y /up wavelength 1 1, wavelength 1 1 obtained 

V»T#??tLtjSS 1 1 ,X 2 <D using the filter of the band which performs the 

Bfc^f-Sr^Jx.fiR, G, t L transmission of the X 2, and X 2 at the 

X*-? 5 11 W^ffi;^ U -h rotation filter 562, for example. 
W^M\t^^B(D^kmt %k t It may be made to be easy to perform the 

"Ctij^'f 5 w 1 1£ <£ 9 , B£>-fe identification of whether possibility that which 

<D^m\z£ 0 k'nUftfrffi^X- part is a disease is high to an operator by 

fc5" 5 lBbt4^riiV' > ;^ii?7!> i 3rl## outputting an above-mentioned judgement 

l^ifsSU l^^i^^l/t'bS signal as a video signal of B by the existence of 

V\ the colour of B. 

[0 3 8 5] [0385] 
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fczjo, *~9fflffl$£f£5 1 211 In addition, the monitor control apparatus 512 

7y h^^fyf^o^SlCctS has display selection means by manual 

M^Mtil^&k 3^ L s ^ (D0:7F operation of a foot switch etc. 

il&^&Srttfis-f 5 wtti The image displayed by the monitor 511 can 

^ ^^^51 also be made to choose and display by 

M^^riSJR LX^Tjk £ it 5 w t operating this display selection means. 

t>~? # 5 0 0Ox.MT, ^-^51 For example, the centre of a monitor 511 is 

1 made to display a usual image. 

tz 9 ^ ^ — 9 5 11 W^ftiJlcii Moreover, a usual image is made to display 

1%W$L$:^7F£ J &tz K) , ^- — ^ on the right-hand side of a monitor 511. 

5 1 1 <D^&\z&ftWii& : &:%7F Moreover, the centre of a monitor 511 is 

0 \ ^—9 511 (DlzM made to display a fluorescent image. 
tw^7fe®^?r^7^^ itfc 9 , ^ Moreover, a fluorescent image is made to 

~9 5 1 1 <Z) aft If display on the left-hand side of a monitor 511. 

feil!I^Sifa*7— <7)^3tB Moreover, left-hand side can be made to 

^^r^^-^V X"C^tj^$ display a usual image the fluorescent image of 

9 <5 0 a imitation colour by super- impose on the 

right-hand side of a monitor 51 1 . 

[0 3 8 6] [0386] 

±iaiHlte7>r;u^SiJ^ffl^— 9 That rotation is also controlled the above- 

56 1 t)^-f ^y^n^hn- mentioned motor for a rotation filter control 561 

7 5 1 3 i^X 0 -tOEteasfMftl by the timing controller 513. 

?7-5 2 6, 552, Synchronising with the timing by which 

v-ir s> * 5 3 8 &MMT?7F'ttiL mirrors 526 and 552 and the shutter 538 were 

fSL\z&fe$ti1z9<< ^^^{cm set as the position shown by the dotted line, the 

M t<^)7 >r A s JRJfcfl[ several filter is sequentially made to arrange on 

ftbtK-hf^SEficSftS <£ 9 m L an image-pick-up optical path. 

[0 3 8 7] [0387] 

ii^M^ffl^^— Zf5 0 In addition, the characteristic that the image- 

2M<DW^ilht^^t^Mf^^^ 1 pick-up system at the side of the usual scope 

-^5 0 ZWiDffl&JfcbttftI* for an observation 502 and the image-pick-up 

[p] £#'14© h<Ot^\/^Xfo%> 0 system at the side of the fluorescent scope for 

#!I;L{£> fcMfeU'VX (5 3 4X an observation 503 are almost the same is 
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145 4 7) *»bttW*-COE 

D 5 3 7X15 5 5 4frbtiit)Z 
*l£4 9fcLT^-5 0 oJ9, 
rai:*#-C*fcLfc*g\ rat 



used. For example, the distance from an 
objective lens (534 or 547) to a photographed 
object is equal. When picking up the same 
photographed-object image, the image signal of 
the respectively same waveform (where the 
signal level may be different) is made to output 
from CCD 537 and 554. 

When picking up on the same conditions in 
other words, the photographed-object image of 
the same size is obtained. 



[0 3 8 8] 

{4M£51M XX'Wi&ZtiZm 
£-K:*rLTf4, &a£-fr*£fT 
5fiul&{4m^ U">fX£ttM.<5 
(**>tf5)*&a«:fT*.MfAv\ > 

<Sk(C-(D^3tmS^g5 
0 10^15rW7tMf5 0 

[0 3 8 9] 

5 >- hn-7 5 1 3 

ttlcftft&^Mffi 5 7-5.26 
fc, !Wfe*K*3ElB$9-5 5 
2 <b, Ih]^7^/U^ 5 6 2 <t, 
v'-V ^5 3 8tf>ID$£&5 0 
rtU^J;^ ^7-5 2 6^H 

5 2 1 (d(47^7 s 5 2 3 j&»b<D 

f^5 3 8 (4^^r^ ^— V s 
5 3 5 ^gt C C D 5 3 
7 ^(4ii^lt«{t^^f4*n5 0 



[0388] 

It is without corresponding to this condition. 

For example, what is sufficient is just to 
arrange and (it to combine) process size 
afterward, before performing alignment to the 
case where it picks up in different size. 

It may arrange and be made moreover, to 
process size, even when it corresponds to this 
condition so that it may mention later. 

Next an effect of this fluorescent observation 
apparatus 501 is explained below. 

[0389] 

The timing controller 513 takes the mirror for 
light-distribution optical-path modification 526, 
the mirror for image-pick-up optical-path 
modification 552, the rotation filter 562, and a 
synchronisation of a shutter 538. 
Thereby, when a mirror 526 is the position of a 
continuous line, the usual illumination light for 
an observation from a lamp 523 is guided to a 
light guide 521. 

A shutter 538 is opened and a usual 
observation image is connected to CCD 537 
through the image transmission system 535. 
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5 2 fcSU»©fl[»C*>0, * 
—'J-iU K5 4 8£i§LTCC 
D 5 5 3 ^fiM^^^^^tl 

5o 



Moreover, the mirror for image-pick-up 
optical-path modification 552 is also in the 
position of a continuous line. 

The image guide 548 is passed through and 
a usual observation image is guided to CCD 
553. 



[0 3 9 0] 



2 6 tf£M<D{±LW:<Dm 



7 4 



h^K5 2l (ciiu— TM5 
2 9d»e>©SifiJti s #*»ix/ 
+ y^ 5 3 8MCT^5 0 * 
fc, «KfIffl?7-5 5 

v?#V K5* 4 8 £r»LT I . I . 
5 6 3\z.ik%mmfrMo Z. 

(Dm, mftfc\*®m7 j fr? 5 



[0390] 

On the one side, when the mirror for light- 
distribution optical-path modification 526 is the 
position of a dotted line, the excitation light from 
the source 529 of a laser are guided to a light 
guide 521. The shutter 538 is closed. 

Moreover, the mirror for image-pick-up 
optical-path modification 552 is also in the 
position of a dotted line. The image guide 548 is 
passed through and a fluorescent image is 
guided to I.I. 563. In this case, a fluorescent 
image can be divided into the several image 
from which a wavelength band is different with 
the rotation filter 562. 



[0 3 9 1] 

?j * l/?zi>> Js a — y 5 13 

nm&bikftm&z*-? 5 1 



[0391] 

The timing controller 513 performs the control 
which switches 2 condition described above at 
high speed. 

By this, both of usual images and fluorescent 
images can always be picked up in this 
example. Next a process until it displays a usual 
image and a usual fluorescent image to a 
monitor 51 1 is explained. 



[0 3 9 2] [0392] 

il^^{4CCD 5 3 7/5* First, a usual image is sent to the monitor 
«bCCU5 0 9 Z&X^-fM control apparatus 512 through CCU 509 from 
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mmw. 5 1 2 btiz* ccd 537. 

^^;<D^3t^fi I . I . 5 6 3 On the one side, a several fluorescent image is 

I- «t "9 , $tiCCD5 5 4 amplified by I.I. 563 and sent to the fluorescent 

5r^T^7fe®^MS^g 5 10 image processor 510 through CCD 554. 

Id^btK F!fTtE<D&'$$.j) i 'Eiji£fri A predetermined calculation is applied and it 

(D&%W&.b LT^E-— ^f&J is sent to the monitor control apparatus 512 as 

W^W5 1 2 {ciUbti/'So a single fluorescent image. 



[0 3 9 3] 

h~ -fi-k*-* 5 11 I^tjH- 

3„ ^^^^ LTli^W 

t*itiiit 5 1 o x~(Dm 



[0393] 

The monitor control apparatus 512 displays at 
least one side to a monitor 511 among usual 
images and fluorescent images. 

There is the method of synthesising and 
displaying the image of the method of 
displaying only one side, the method displayed 
based on the calculation result in the 
fluorescent image processor 510, super- 
impose, and both by manual-operation 
switching as the display method etc. 



[0 3 9 4] 

i/tfj K 548, 5 7—552, 
CCD 5 5 3 Sr^LTilttfcas 

mftwfef&mmw. 5 5 6 \z.ma>> 

H5„ 3#iife&3&S5 5 6 
ttm& 5 3 2 ±T'Oii^3 l c 5 3 

3 <Dmw<o 1 1 X'<DM±m&u 

fi5 5 7 £&ffi-T5o 



[0394] 

The method to perform the alignment of a usual 
image and a usual fluorescent image is 
explained below. At the time of the illumination 
of an ordinary light, a usual image is guided to 
the usual image processor 556 via the image 
guide 548, the mirror 552, and CCD 553. The 
usual image processor 556 detects the 
maximum brightness part 557 in the basis of the 
illumination of the ordinary light 533 on an 
organ 532. 



[0 3 9 5] [0395] 

dCO^ffi/fp^tdS-^V'T^— 9 Based on this detection result, the motor control 

SlH^B 5 5 ZffiT^Vjvyj apparatus 558 drives the motor for an angle 

•YfflfflRl* — 9 5 5 9 %mW) wire control 559. The observation axis 549 of 
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^3-7*5 0 3 0ft$tt5 4 9 
£ft**?£{£B5 5 7 (C^tb 
U EI 3 9{^i-«fc 3*ttt8fc 

sst^-t-s. iiSB^ 



the fluorescent scope for an observation 503 is 
moved to the maximum brightness position 557 
by controlling the angle wire 545. 

It is set as the condition that it is shown in Fig. 
39. Consequently, a usual image and a usual 
fluorescent image are maintained by the 
condition of always picking up an identical 
position as an object mostly. 



[0 3 9 6] 

3 OtHSftli 5 4 9 £^lb£iir5 

t mitwm ic& n z> - 



[0396] 

In addition, there are a method of using the 
shape memory member other than a method 
using a wire as a method made moving the 
observation axis 549 of the fluorescent scope 
for an observation 503, pneumatic-pressure 
curvature means, etc. 

According to this example, the alignment of a 
usual image and a usual fluorescent image can 
be performed easily and automatically. 

Therefore, an operator can confirm easily the 
position on another image corresponding to the 
position on one image in a usual image and a 
usual fluorescent image. 

While a diagnosis and a treatment become 
simple, a diagnosis and a treatment can be 
performed in a short time. 



[0 3 9 7] 

111 4 7 fif£B<& Sf&ttK 

ft o mm * m it % 2 mmm <d 
?k%®$mm.s 7 1 <D±mmz 

*=»— 75 0 3 t&ttzm&L<o 

Mii^ = -7 P 5 0 3' 



[0397] 

Fig. 47 shows the principal part of the 
fluorescent observation apparatus 571 of the 
2nd example provided with function which 
performs alignment automatically. 

Fluorescent scope 503' for an observation of 
a component of that this example is different 
from the fluorescent scope for an observation 
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rwMlffl^^-T'S 503 in the 1st example of Fig. 46, fluorescent 

0 3' tfM > — Vtr— ~7 image image-pick-up apparatus 508' connected 

^5 7 2 <D&mc&i&£ inlz%t to the rear end of the image guide cable 572 of 

3fciHfefflHfe£11 5 0 8' t , $ this fluorescent scope 503' for an observation, 

3t^^ffl*=>— 7° 5 0 3' (DW. and the manipulator 573 made to move the 

^W5 4 9 5 -^^f observation axis 549 of fluorescent scope 503' 

a. \s — $ 5 7 3 <!: 755 ffi V* X h for an observation are used. 
9 s M^<4 5 4 9 £ Sift £ -fr -5 It is the same as that of the 1 st example of all 

iSa^tt^TI 4 6 <7?|? 1 £ the diagram 46 except the mechanism made to 

511 <h P) CX h <5 o move the observation axis 549. 



[0 3 9 8] [0398] 

* =» — 7° 5 0 3' fi As for fluorescent scope 503" for an 

^Jx.fiSH4K>jf ASR 5 7 5F^(c observation, the objective lens 576 and the 

^ftu>X5 7 6RT>*y u— u relay lens system 577 are passed through, for 

5 7 7 wCO example, in the hard insertion part 575. 

y u—u^X^ 5 7 7-CJfASU It transmits to the rear-end side of an 

5 7 5 (D^i^m^B^ £ tL5 0 insertion part 575 by this relay lens system 577. 

[0 3 9 9] [0399] 

WAU5 7 5 <D'&iJfaWZ.&T££ With the image-formation lens 578, the end 

tlfzyt¥&te'i&i&i'>'X5 7 8 surface of the image guide 579 as image 

\Z. X. oT, "ST^tt^r^^-S^fe transmission means which has flexibility project 

El^Ixi LTtfM — v^^f K the images the optical image transmitted to the 

5 7 9 cOt^S (-.t£^ $ il, 3. rear-end side of an insertion part 575. 

<7M ^ —*s134 K 5 7 9 (d<fc 9 This image guide 579 transmits to the end face 

*—\/iJ4 K^— 7Vu 5 7 2 at the side of the rear end of the image guide 

<D^mm^mzBm^ti. m cable 572. 

ytW\i£%ki&%zW. 5 0 8' (C.A73 It inputs into fluorescent image image-pick-up 

£tiZ> 0 apparatus 508'. 

[04 0 0] [0400] 

JifS^^c^^ffl * = — 7° 5 0 The rear end of the insertion part 575 of above- 

3' <£>JifjAp($ 5 7 5 O^j^fi, mentioned fluorescent scope 503* for an 

1f SfccDlA^r^o-*'— t°a. U— $ observation is connected to the manipulator 

5 7 3 Z<D-v— t° 573 with a several axis. 
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=l u—p 5 7 3 fi^ifeSHfeflKfe As for this manipulator 573, the rotation drive of 

Sf5 0 8' M (D •? — fc° j. u the several axis is performed on the basis of the 

— ^|ipgl5 8 0 <DM®fl(Dh control of the manipulator control apparatus 

bX'1$.&<Dl&tf\£]W}%£W}&}n, 580 inside fluorescent image image-pick-up 

WAU 5 7 5 ©Wl^ftSr^S apparatus 508'. 

wild J; "9, M^$lii5 4 9^|n] it is made to change observation axis 549 

^^i5<t 5 (w LTi^-So ::<£> direction by changing the axial direction of an 

■v = U— ?MWl£Wt5 8 0 insertion part 575. 

" fiil^S^M^S 5 5 6 This manipulator control apparatus 580 is 

£}X'ffl'M£tiZ>o controlled by the output of the usual image 

processor 556. 

[04 0 1] [0401] 

139 <D% 1 MMMVIZT y y In the 1st example of Fig. 39, the towing of the 

/X'V'j-Y 5 4 5 £r$3l LTr$ft angle wire 545 was performed, the curved part 

U5 4 4 £r^ltt £-ttTMfg$A 5. 544 was curved, and the observation axis 549 

4 9^ILTV>ti\ waschanged. 

MMX*lti$&.<DffiA%fr 5 7 5 £r However, in this example, using fluorescent 

^-fZ&JtW&R*^— y°5 0 scope 503' for an observation which has the 

3' ££jv\ t°3.u— ^5 hard insertion part 575, the axial direction of an 

7 3 Id ±oT#A£r> 5 7 5 cofft insertion part 575 is changed and the 

;£ft£:^x.T$I^$ili5 4 9 observation axis 549 is changed with a 

MM 5 4 9 illicit manipulator 573. 

^{3:5 5 7^{ifi-f5 J: It is making the component which performs 

S'a^it^rtf 9 #f fifed Lt^ alignment so that the maximum brightness part 

5 0 557 may position on the observation axis 549. 

[04 0 2] [0402] 

&l\Zftm%&tMi-Z> 0 . ■&%WL% Next an effect is explained. 

* = — 7*50 3' (DM&$& 5 It is the same as that of the example of Fig. 

4 9 ^^t^-frS^ftiWlil! 39 except the direction made to move the 

3 9 (DMMffl t W\^.Xhh a il observation axis 549 of fluorescent scope 503' 

1%ytmW&f\Zte, ii^fi^ft for an observation. 

^M5%^^— -fo 0 3' <D%¥ At the time of the illumination of an ordinary 

7fc%:WkX4 ^—i/jfj h^—zf light, a usual image is sent to the usual image 

)\s 5 7 2 (D&$§5lz.5£$ji&titziik processor 556 inside fluorescent image image- 
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7feiH£8H£^fl5 0 8' rtSBO pick-up apparatus 508' connected to the rear 
iiSH^MS^fi 5 5 6 h end of the image guide cable 572 through the 
H 3 9 <D^M®\ t Relent optical system of fluorescent scope 503' for an 
3115 3 2±.<DM1$ytM.*iM&U observation. The ordinary-light maximum 
i<L 5 5 7 £r$?Lti"f"'5 0 brightness part 557 on an organ 532 is detected 

as the example of Fig. 39. 



[0 4 0 3] 

T-r^tf* 5 7 3 Srftijffll 

LT, Sbte#UWS* = -^5 0 
3' (DjfAStf 5 7 5 Srft*»L, 
5 4 9 



[0403] 

Based on this detection result, a manipulator 
573 is controlled via the manipulator control 
apparatus 580. 

The insertion part 575 of fluorescent scope 
503" for an observation is moved. 

The alignment which makes the observation 
axis 549 move to onto the ordinary-light 
maximum brightness part 557 is performed. 



[0 4 0 4] 

r <o$mm\*m 3 9 <d%mw t 

tm-fZk, ?J!t£cO}fASR5 7 
5 £J8V*T, ;icD#Agtf5 7 5 
&-?=.t e =L U— ? 5 7 3 X'Wlfr 

5 0 



[0404] 

This example uses the hard insertion part 575 
compared with the example of Fig. 39. 

It is made to move this insertion part 575 with 
a manipulator 573. Therefore, the blurring of the 
observation optical system of this fluorescent 
scope 503' for an observation is few, the 
alignment of a usual image exact from the 
ability of positioning accuracy to be made high 
and a fluorescent image is made. 



[0 4 0 5] [0405] 

ttEoT, H 4 6 <D$£f£.bW\Wz. Therefore, a confirmation of the corresponding 

ffi^M^t^TtU^Pal^fctt'S position between a usual image and a 

ftfo^hfaW^TfeW^MBj^te fluorescent image becomes simple as the 

9, &Wrtfrt&fH%&£frr>M apparatus of Fig. 46. 

^f^X'MW^X^ -5 <fc o The environment where a diagnosis and a 
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treatment are made easily suitable in a short 
time can be offered. 



[0 4 0 6] 

147 Att 5 7 5 

^iSlC-r^t 0 ^ U-^ 5 7 3 
SrSSttUfca^ #A§|5 5 7 5<D 

-^t^u-? 5 7 3*mwa- 



[0406] 

In addition, the manipulator 573 was connected 
to the rear end of an insertion part 575 in Fig. 
47. However, a holding part or an operating part 
is provided in the rear-end side of an insertion 
part 575. You may make the structure where a 
manipulator 573 is connected to that holding 
part or operating part. 



[0 4 0 7] 

5 7 3T' 

3bt«*JB* = -:/5 0 3' ^ 

ii5 4 9 zmxmmmt 5 5 

5t©-C/j!<, F'Jx.OT4 0(^ 
38V*T"^= tf» U — ^ 5 7 3 

ft*>0 hit— Afc/lv^T, :o 
T-^©— JBfll«:l*A<BJ5 7 5 

toifestm & * - * $ -cisifi l t 

ftgttli 5 4 9 ±K**JWMMfc 

5 5 7tf-$TfZ>£ ptdLTfc 



[0407] 

Moreover, it is not limited to the thing which 
makes the observation axis 549 which moves 
so that fluorescent scope 503' for an 
observation may be leaned with a manipulator 
573 congruous with the maximum brightness 
part 557. For example, in Fig. 40, the arm is 
used instead of the manipulator 573. 
The one-end side of this arm is connected to 
the rear-end side of an insertion part 575. 

The other-end side of this arm is rotated by 
the motor etc., and the maximum brightness 
part 557 may be made to be congruous on the 
observation axis 549. 



[0 4 0 8] 

Z<DWr&s ftSMtfl 5 4 9 

4 9 t 1/^X5 3 1 <D%Mbft 



[0408] 

In this case, the tracing which the observation 
axis 549 moves is moved within one (as 
perpendicular to as revolving shaft of motor) flat 
surface. 

However, what is sufficient is just to set up 
beforehand so that the observation axis 549 
and the optical axis of a lens 531 may be 
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[0 4 0 9] 

IH4 7 <nik%m.%km*=i 

-^5 0 3' TiiUU'— u^X 
^5 7 7X'fcmZtlti&Z, £ 
b £ ^1" 5 ^ ^ - *J iJ 

<< 7 2i*!lcf¥il£ 

tltzJ K 5 7 9 -C* 

ft!HfcflHfe&K 5 0 8' fflijlie 

^©fllfig 



[0409] 

In addition, in fluorescent scope 503 for 
observation ' of Fig. 47, it is the component of 
transmitting the image transmitted by the relay 
lens system 577 to a fluorescent image image- 
pick-up apparatus 508* side in the image guide 
579 passed through in the image guide cable 
572 which has flexibility further. 

However, not the thing limited to this 
component but the other component may be 
used. 



[0410] 

m t ft ASI5 5 7 5 (D&i&m 
i^m^C ISIS fi L T <b & V \ * , 

^^U^a^^g 5 0 8' 



[0411] 

**5, HI 4 6Sr/IH4 7T-fi, 

9 % rnb©WOEl (Mi 
M (HI 4 6 XttH 4 7 T'liBifl 

5 3 2±<Dm±mmm>L5 5 7 



[0410] 

For example, fluorescent image image-pick-up 
apparatus 508' may be contained or arranged 
on the rear-end side of the becoming insertion 
part 575 the image-formation position side of a 
lens 578. 

Moreover, you may make the component 
which transmits an image to fluorescent image 
image-pick-up apparatus 508' with rigid image 
transmission means, such as not the flexible 
image guide cable 572 but a relay lens system. 

[0411] 

In addition, in the case of the illumination of an 
ordinary light 533, in Fig, 46 and 47. The 
observation axis of the usual scope for an 
observation 50 is parallel to the optical axis of a 
lens 31. 

The distance between these (it has as d for 
convenience) considered that it can ignore 
compared with the distance (Fig. 46 or 47 
distance to the maximum brightness part 557 
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on an organ 532) to a photographed object as if 
it was small. 



[0 4 12] 

^T20©X3-/502, 5 
" 0 3 5 19 (djf AU 

#£\ 3 1 cDft$[ii£ U 

^=-7° 5 o z<D%m mwk%& 

5 4 9 Id— m tffttE-tZXo 



[0412] 

Above-mentioned distance d is considered and 
it may be made to perform alignment as follows. 

For example, when 2 scopes 502 and 503 
are inserted in an intra-corporeal 519 in Fig. 46, 
it sets up so that the optical axis (it is congruous 
with the observation axis 549) of a scope 503 
may exist in the surface containing the optical 
axis of a lens 531, and the optical axis of a lens 
534. 



[0 4 13] 

:«ii^3-y5 o 2 

A£l$ 5 14 <D$6l(DtB} 9 T'|H]&1- 

$M5 4 4it£^1r<*{z£tl 
tctfiMXhZklrZ) 0 

[0 4 14] 

^<D^mX\ il#3t5 3 3XM 
WL, CCD5 5 3d J; 9 ftft 
£ tLlfcfflr*^ 6 5 
5 7£^tUlT-5 0 If A 

pB 5 4 1 &ffifem£tzrtmm& 

ib (#A) xitmii#i!j^*T 

»U?ft^J*Mffi5 5 7£&ffi 
5 5 7<D~rtimtmj£§:£Ak 

<nm±m%mt 557 \zm&-r 



[0413] 

This set-up can be simply performed by rotating 
a scope 502 around the axis of an insertion part 
514. 

Fig. 46 considers that it is in the condition that 
this set-up was performed. 

(Where, a curved part 544 considers that it is 
in the condition made straight). 

[0414] 

In this condition, it illuminates by the ordinary 
light 533. 

The maximum brightness part 557 is 
detected from the signal picked up by CCD 553. 
Then, an insertion part 541 is advance-moved 
or (insertion) retreat moved only by 
predetermined length, and the maximum 
brightness part 557 is detected again. 

The amount of gaps and the amount of 
predetermined length of the maximum 
brightness part 557 on a both image are used. 
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5 (^X5 3 ±<D%1&<n>m-}5 It calculates. 

t*iS5 3 2±(D) fig (H3 The position to which it is adjacent to the 
9 "Cdft^cJSS^i 5 5 7 fab maximum brightness part 557 after moving 
£WC d TSftti" tLfcfiM) Sr^ (front of the optical axis of a lens 534 on an 
fcHLT, w£D{4g(C^ 3— 7" 5 organ 532) is computed. (Position which 
0 3 5 4 9 5 deviated from the maximum brightness part 557 

@ &ffiB <b -fSo of Fig. 39 to left-hand side only at d) 

It is done as the target position which 

combines the observation axis 549 of a scope 

503 to this position. 

[0 4 15] [0415] 

•^LT, wOBflJMSBwjltaiife And, a motor 559 is made to rotate based on 

SCi^^t*-^ 5 5 9 StIeD the calculation result of this target position, and 

fc£-£"t?^&?f[$5 4 4 a curved part 544 is curved (in direction in 

(4 5 4 9 t5» S^'(iMfIiJ(CiS<5< which the observation axis 549 approaches a 

ft£ target-position side). 

$65 4 9 ifi Stt(fttt(;z& Lfc f> If the observation axis 549 reaches a target 

position, rotation will be made to stop and 

*&7"t"5 0 :oi"9l:M^b alignment will be finished. 

it£t7?<h, ct K)W&<DM\<MiL Thus if alignment is performed, accurate 

ff-a fc>it"# pjfgdft 9 , iiS^ alignment will become possible more. 

b%ftik<DW]Wi£±<D-£tfci-Z) A confirmation of the position to which it 

&\£<DfeWffi&*)&Mjlzt£Z) 0 corresponds on the both image of a usual 

image and a fluorescent image becomes 

simpler. 

[0416] [0416] 

ffifi-n-fr-frSrfTofc^^ Moreover, after performing alignment, size of 

#JxJ41fA£R 5 7 5 j£r£|^ the image which moves an insertion part 575 in 

#5 4 9 (D^lftlz&WiLX'gyt the direction of the observation axis 549, for 

111^;* ^—77" 5 0 3 „ Xfi5 example, and was picked up by. fluorescent 

0 3' W^Wti&ZtilzWi&tD-V- scope for observation 503 or 503' side is 

-YXM*., Sff?«gffi*=i- changed. 

7" 5 0 2 fflO-Cittfe$ txtzW&(D When it conforms in size of the image picked 

Xd— WtLtz^lz-ZrCD&W) up by the usual scope 502 side for an 
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£rf?Jl: £^tZ> efc o X^t? observation, it may be made to process the size 

itco#tg|£:t7 9«t?^L/TfcS alignment which makes it stop that moving (you 

V > (#)tm, * = 5 0 2 ftij £ may move the of course and scope 502 side to 

JfASB 5 0 2 (D$4^[p](c^ib L the axial direction of an insertion part 502). 

[0 4 17] [0417] 

0!l;ifi. H 4 6 XttEl 4 Moreover, for example, the lens 551 of Fig. 46 

7<DU^X5 5 1 ^^(D'ftMJj or 47 is made to move in that direction of an 

faUL^ft cf-frTIM X£ pj^ L optical axis, size is varied, and it may be made 

TIM' X-^frit: £fr 9 J: o L to perform a size alignment. 

Tk&V\ "(D J: o When processing such a size alignment, the 

^^(D^M^ii 0 <t 31^11^^ correspondence relationship of the position on 

t ^kytit t (D&m&±X<Di\LWt each image of a usual observation image and a 

W^ti^^^li<t 9 jEffiiM — Sti" usual fluorescent image will be more correctly 

5:ifc49, »»rt^f&*» congruous. 

©J&llSrtTVJ* < T# 5o It becomes easy to perform treatments, such 



l£ fc % CI X^;bi±<7)&i51 Moreover, when processing this size alignment, 

£rfr 5 t , ii^lE^ffl * =3—7^ for the distance to a photographed object being 

5 0 2ffiO£$3fc«SJffl* = — different etc, from the distance from the end of 

5 0 3' W©3fc¥S©fcHfcflM4 fluorescent scope 503' for an observation to a 

(Mj&9Bteki>*Wft&) photographed object from the end. of the case 

t ^iiSM^ffl^ — ~f where the image-formation characteristics (a 

5 0 2 ©3fcjfta> & focal distance, angle of view, etc.) of the optical 

S&^t^TfcM^ffl*^ — -f 5 0 system at the side of the usual scope for an 

3' ro$fc4$ri>b!£¥ffc*T*©|E observation 502 and fluorescent scope 503' for 

fifi: d s ^#5^ro;fcfc(::ffiiIH& an observation are different, or the usual scope 

(DIM Xj&s^#54&£ h K: i b, ii for an observation 502 etc. When size of a both 

^ftf£<fei:£5tefe£0#fife± image is different, the correspondence 

T?6D{iHW^i^^#liiE?t^— relationship of the position on each image of a 

!§!rt"5 <£ 5 J£T# 5„ usual observation image and a usual 

4 X^^-tt (Dt&Mit fluorescent image can be correctly congruous. 

dLT&^l/^L, In addition, it may be made to process a size 



as a diagnosis and a treatment. 



[0418] 



[0418] 



99/11/17 



179/223 



(C)DERWENT 



JP7-222712-A 



ligM£#tf>SM£"T?-v ~ a T/U-C alignment automatically. 

ffoTt^V^ iu.Wia'fr A manual may perform by operation of an 

•^5:^ — jxT/i" (^fb) 1?1xae operator or an operator. 

"Tr^SctplCLTt^^^o^/c^ Moreover, you may enable it to set up 

§ ib t ^W) ^ril^T* # 5 J: 9 alignment by the manual (manual operation). 

LttIi/\ Moreover, you may enable it to choose 

automatic and a manual operation. 

[0 4 19] [0419] 

ft*3, IH 4 6lfcfilll4 7<D%rft In addition, in the fluorescent observation 

0 1XI4 5 7 1 |Cio apparatus 501 of Fig. 46 or 47, or 571, the 

V^T, C C D 5 5 3 (DiliJj&Hg output of CCD 553 is outputted to CCU degree 

2 (DMISWiikRl C CU^Ztiit} for 2nd usual images. 

U ^or<D^2CDiiSM^ffi And you may enable it to display the video 

C CUX^EJ&Ztltcm&it^rZ: signal generated by this CCU for 2nd usual 

^MW^W 5 1 2frftLX images to a monitor 51 1 via the monitor control 

— $ 5 1 ltc^-etSct 9 apparatus 512. 

[0 4 2 0] [0420] 

w©S-o\ ii^®itfflCCU5 In this case, a monitor 511 shows alternately 

0 9 T*£j££;ftfc^lHf £ the video signal generated by usual CCU for 

XSfcl* — *5 i lt^SL, images 509 a table. 

Z(D^K<D^7j^\zW\MLX&^ It can make it possible to view three- 

^^e^^r^Std^i^St^^Tfe £ dimensionally an operator etc. by observing a 

^tZ^Ba^ jS^&J&^XWfct right and left liquid crystal alternately using a 

%>ZLbX\ ^t^^^aZ^JLTcT transmission and the liquid-crystal spectacles 

<5 ck 5 w £ # oTHlg^fr made to shade synchronising with this mutual 

5 0 £/c, 5rHMD display. Moreover, the liquid-crystal display part 

©&*0»fi**tt^ - C-tix-t # of right and left of HMD etc. respectively shows 

ti^Tjk ^t^^al^^IT^ 5 each video signal a table. 

<t 9 C t h "iMtT'foSo It is also possible to enable it to view three- 

dimensionally an operator. 

[0 4 2 1 ] [0421] 

£fc, W>2 <£>iI^!H^ffi CCU Moreover, it performs inputting the video signal 
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ftffiCCU5 0 9X±I&£tltz 
(DVk&it^**-? 5 1 l*f<D 



generated by CCU for 2nd usual images, and 
the video signal generated by usual CCU for 
images 509 into solid image synthesis 
apparatus etc., and the video signal of a solid 
image is generated. 

It may be made to display the video signal of 
this solid image with image display means, such 
as a monitor 51 1 . 



[0 4 2 2] 

ft*** H4 6&T>*H4 7©** 
5 0 1Xli5 7 1 te*5 

)feM^^-^5 0 3JZ.t2 5 



[0422] 

In addition, in the fluorescent observation 
apparatus 501 of Fig. 46 and 47, or 571, when 
performing alignment, a maximum brightness 
part is detected. 

It is moving so that the fluorescent scope for 
an observation 503 or 503' may be leaned by 
the inflection etc., as that maximum brightness 
part (or target position) becomes on an 
observation axis. 

However, it may be made to perform by 
detecting not the part of a maximum brightness 
but the brightness part of the other level. 



[0 4 2 3] 

X=i — y5 0 3Xfi 5 0 3' T* 

*7t«^ffi^ = -7 0 5 0 3Xfi 
5 0 3' Sr^«iLTtAv\ 



[0423] 

For example, the part of a brightness level 
somewhat lower than a maximum brightness is 
detected by the fluorescent scope for an 
observation 503, or 503', and let that be a 
standard part. 

You may move the fluorescent scope for an 
observation 503, or 503' so that it may overlap 
with the case where that standard part is the 
image of the usual scope for an observation. 



[0 4 2 4] 



[0424] 

Moreover, the amount of correlation with the 
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— 7° 5 0 3X12 5 0 3' T* 
(#J;L(iCCD5 

5 td— * a - 7° £ L r 



image (for example, image picked up by CCD 
553) picked up by the image picked up with the 
usual scope for an observation 502, the 
fluorescent scope for an observation 503, or 
503' is the maximum. This scope of one is 
moved and it may be made to perform 
alignment. 

In this case, in 2 images, you may move one 
scope so that a maximum brightness part 
position may overlap. 

It may be made to make at least one scope 
move so that the other standard position and 
several standard position may overlap. 



[04 2 5] 

— 7°5 0 2<Dyy( htfJ K5 2 

i a»e> a*t Ltzmm itx*n?± 

5 2 1 fc*3te*Hfcffl*=»— :75 

0 3xii5 0 3' omcttftrt 

■&ttii*««ffl^ = -7 , 5 0 2 

LTfr;ttf£v\ iiftjg 
11^^-/5 0 2co^A^tC 



[0425] 

It is made to perform with the illumination light 
which radiated illumination, such as alignment, 
from the light guide 521 of the usual scope for 
an observation 502 in Fig. 46 and 47. 

However, the not thing but light guide 521 
limited to this may be provided in fluorescent 
scope for observation 503, or 503' side. 

In this case, alignment performs leaning with 
a manipulator etc. etc. and should just perform 
the usual scope for an observation 502. 

Moreover, in the case of the softness 
endoscope which provided the curved part in 
the insertion part of the usual scope for an 
observation 502, the inflection of a curved part 
is controlled, and it may be made to perform 
alignment to it. 



[04 2 6] [0426] 

HI 4 6Rtf® 4 7 (DM1& In addition, I.I. 



563 is arranged before 
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fflX'lt, M%<$L<Wk&\t J % t Wi fluorescent CCD for an image pick-up 554, and 
C i o ta ^^i^<Dtykfe\% it is made to perform optical amplification in the 

ZtzWz^yt&M&m C C D 5 example of Fig. 46 and 47, in order to obtain the 

5 4 (Dfitllz. I . I. 563£rlE video signal of a usual image, and the video 

■ LTftiftt-*" pl-LT^ signal of the same level. 
<5;6\ 1 . 1 . 5 6 3 Srffil^S However, it may be made to provide a two- 

iXIpv) iz.fflz.li1l: 21[!k.7lv y 9 4 dimensional lock-in amp in the fluorescent 

^7yy$rtM&lll 5 image processor 510 instead of using I.I. 563, 

1 0 (CIS: tf Z J: o \z L X i> & for example. 
v\ 

[0 4 2 7] [0427] 

0»J;ifif» if ag 5 2 9£J:5 For example, the excitation light by the laser 

N ;>^=yho source 529 are made into the pulsed light of a 

— 7513 X^(DM§G.ftW® £ predetermined period (for example, it has as 21 

titz\3lU^^ •y5 f %Flz& V , Bf in about 1/several 10 period of 1/60S) with the 

fe<DfflM (fflPLl^l/6 0 S cd rotation shutter with which that rotation was 

Sfcl Oft<D 1U&<DM?$X\ 2 controlled by the timing controller 513 (via a 

Tt-^5)CD^Vux7fe|cL"C(5 mirror 526, the light guide 521, etc. ). It 

7-5 2 6, 7-f h #>f K 5 2 irradiates to an organ 532 side. 

l^U) m%s 5 3 2 iftijld it synchronises with the blinking of this pulsed 

JUt^Se ^<Ds</V7,1t<DmWL light. 

KiPi$U ^— ^ 5 6 1 CiJ: 9 For example, it provided in the rotation filter 562 

#j;ifi*l/6 0 ST' 1 [n]$S£tL by which one revolution is performed, for 

Zmfa? J fr? 5 6 2\zmntz example, by 1/60S by the motor 561 (the 

fflz.\l£ (?SSA 1 , I 2 <D$£ fluorescence of the wavelength of wavelengths 

ftcoMSriil") 2 o(D7 ^ (lambda) 1 and 2 (lambda) is passed through), 

9 £r Jill&o! LTCCD5 5 4 "C 2 filters are sequentially passed through. It 

SHt^S (fflz-lH- 5 7 — 5 2 6 picks up by CCD 554 (a mirror 526 switched to 

fi 1 /6 0 S T*^,^cO'fitt<i: ,£> the position of a continuous line, and the 

/^CD-fiSlC-^l^x. <b;fi> 1/3 position of a dotted line by 1/60S, for example. 

0 S X'it^t^.tM'Mi^.^^bti and fluorescent image and a fluorescent usual 

5) o image are obtained by 1/30S.) 

[0 4 2 8] [0428] 

;©CCD5 5 4 $r±f5'" ? /i'* Synchronising with period T of light and dark of 



99/11/17 



183/223 



(C) DERWENT 



JP7-222712-A 



yt<D$lbU<n%l?£iTlzmWl It above-mentioned pulsed light, a drive signal is 

K7^^{I#£PPADU applied this CCD 554. It reads out at high 

TK^ttSU, 2^t£p yf'fy speed. It inputs into a two-dimensional lock-in 

T l/y\£Xt)i~ ; bo w<D2#Cjc amp. With this two-dimensional lock-in amp, 

& y # 4 >T ^ytliSf A/ after performing A / D conversion first, each 

D^^Ufc^ x 2007 u — A image (it is described as odd image and even 

^ -=e ]} t $L<DM£\ T -CJlft image) picked up by period T of light and dark is 

£ftfc#®^ (odd Mi^t e sequentially stored in 2 frame memories, 

v e n®^<!:IE1~) £)i|I#:&#i After performing a process which extracts a 

L, Iti^J ftfc odd® difference in the image part which corresponds 

if&b e v e nWi&?alX'%iJ&1r Z> between these stored odd image and even 

®&flS#^!l#S:ttH3i"5&S[ image in a differential circuit, it inputs into the 

ffi^jfr\B\&~(:%ft>titz1£ % accumulation integration circuit of the following 

<OWt&$fkft\£\$&\^\1l $ ft, S stage. The image which passed through the 

^InJSS^rii LfcHfed^H^ft differential circuit is accumulated. 
3o 

[0 4 2 9] [0429] 

Z<D%W*$i&l 1 <7)ft£2i This accumulation is stored in the frame 

ii!ii""<5 7^yi^^^CCD 5 5 4 memory which stores the image of wavelength 

<Dyt$&±ltZfoZ>%l?£tf7t>tltz X 1 via a multiplexer as an output signal of a 

2&7&0 y 2 4 l/Tl/~?<D two-dimensional lock-in amp after performing 

fctJ^ft Tsrk LT^/^yu^f the filter which performs the transmission of the 

Zft LT^S X 1 (DWUMLZfa light of wavelength X 1, during the time which 

7 \s— A * y KteiW $ has CCD 554 on the optical path. 

ft5 0 -Of > ScV^TiSm, 2 A process which accumulates the image which 

©)t$:lit57^/u^^CC extracts the difference as the period of CCD 

D 5 5 4 03tK±Jwfc5JWMK 554 which exists on the optical path with the 

R same filter which performs the transmission of 
Xft&lii£intzm@L% the light of wavelength JL 2 continuously after 

Sl/^frfrft^ ^^^vyi/f-y \s this, and which was processed and extracted is 

^t?:^LTiSI:A 2 co®^ performed. It is stored in the frame memory 

'kW^r^^b "7 ^— ^ ^ ^ !J which stores the image of wavelength X 2 via a 

#i $ ft 5 o multiplexer after that. 

[0 4 3 0] [0430] 
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lOi o tcjafi3tWWaSJj:|BI}|S Thus it synchronises with the blinking of 

LT, 2#Ctcp y^yf yT yf excitation light. 

l£«fc 9 ffiMfe LTt^-ii^f -§-©11 The differential component of each image-pick- 

#J&5>£rttt±i ^frib&l^^ up signal picked up with the two-dimensional 

-fZWM^&ff ot, lock-in amp is extracted. 

0^3tft^:^^i"5wi:(c:«t Integral processing which accumulates them 
S/N©^:# is performed. The fluorescent large image of 

5r£fls-e#5 (fc*>\ 0 3 2 S/N can be obtained by generating the 

<DI. I. 4 2 3^(Djtt>ty \z fluorescent image of each wavelength (in 

t 2^7cn -/ ^ ^T^T^if addition, I.I. 423 of Fig. 32 etc. can apply a two- 

5) o _kiE Lfc^ dimensional lock-in amp also instead of that). 

Mffl^ZUftttO^U^ii t>-£Z> In addition, you may make the component 

^LTj|#5fiJ$lcLTt>J!| which performs combining the performed 

V\> above-mentioned example partially etc., and is 

different. 

[0 4 3 1 ] [0431] 

[fa!E] [Additional remark] 

(6 — 1) il^WifTOlCj; (6-1) The usual scope for an observation 

5il^^£r#Sil^3I^,^^ -=3 which obtains the usual image by the usual 

^T"^ Eh&yt\z£ <5JSj?K{£S illumination light, the fluorescent scope for an 

<>< 1kyt$L : fc%Z>'&JtW&f$* observation which obtains the fluorescent 

y^rffli/^TiiS^t image based on the excitation by excitation light 

£ ©|5^&PB£lwlfc{iB$#Si|-C is used. It is a simultaneous with both of usual 

^^TLX'^T^ir ^>ik^MM^W images and fluorescent images. Or In' the 

£ fitzftM fluorescent observation apparatus switched and 

JzX^tbfetbbtltzM&O^iiL displayed by the time division, the detector 

SrtfcWi"5tftttl¥at, *&l±i£ which detects the part of the brightness 

fitz^i)L(D^^\\Zmt^it^M predetermined on the illuminated usual object, 

ffl* 3 ^7 p rofj|$A£l£!Hj£it"5 the fluorescent observation apparatus which 

ffiM&Wl^Bkk ^Wttftz^ftM provided the view-axis movement means which 

f^So makes the view axis of the above-mentioned 

fluorescent scope for an observation move in 
the direction of the detected part. 
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[04 3 2] [0432] 

Z<Dl&ft&&£Wt&1$<Df$M This fluorescent observation apparatus detects 

£ ^ the part of the brightness predetermined on the 

fefrbtitzM&nMUZWiiii^ object illuminated with the usual illumination 

l£-C&£iiU fettiZtltzUm^ light by the detector. 

^TfcH^ffl*^— T/co^fi^r^ By making the detected part move the view 

W)£-&Z) Z. tMcfc V) . il^t&i^ axis of the fluorescent scope for an observation, 

^^^^-yx^htl^M^i^t the alignment of the usual image obtained with 

'^%MM¥R^ ^— zfX-'&bfiZ) the usual scope for an observation and the 

^%&<D$LW.ii ^-tir^rtf 9o t£ fluorescent image obtained with the fluorescent 

oT> W^ltiiS^i^Tt^i: scope for an observation is performed. 

co@j^±"CO^i^"t"'5{iS^r^ Therefore, an operator can confirm easily the 

Ja(w5l!g"ei&\ ffSff <t frW±\iiy> corresponding position on the image of a usual 

L-B^o image and a usual fluorescent image. It is easy 

to perform a diagnosis and a treatment. 

[0 4 3 3] [0433] 

(6 — 2) fijf£^#>AE#) bfri (6-2) The predetermined above-mentioned 

tzM&te^ M^iM^Xh^Ht^ brightness is fluorescent observation apparatus 

( 6 — 1 ) ti^O^^tM^^Wo described in an additional remark (6-1 ) which is 

a maximum brightness. 

[04 3 4] [0434] 

(6 — 3) ftuM#^®j^l§: (6-3) The above-mentioned view-axis 

(4, BufSii^il^ffl^ ^ — zf(D movement means is fluorescent observation 

ftmmz.WLrt bHfcrlft^t apparatus described in an additional remark (6- 

£><5ft*lS (6 — 1) %\LMi<D^% 1) which is curvature means provided in the end 

II^^Ho side of the above-mentioned fluorescent scope 

for an observation. 

[0 4 3 5] [0435] 

(6 — 4) fufclr^ft^Ixfi, (6-4) Above-mentioned curvature means is 

SufS^TfeM^ffl^ yp^^W passed through in the above-mentioned 

il^H. ^feiSpflT*— - S/^HIae £ fluorescent scope for an observation. 

ft7ty^i r £iEI!j1~5^Ix2r^r The fluorescent observation apparatus 

•f 5tff2 (6-3) mm<D^yt described in an additional remark (6-3) which 
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[0 4 3 6] 

( 6 - 5 ) mm®i&m^m 

(6-1) fEttO 



has means to drive the wire by which the one 
end was fixed by the point. 

[0436] 

(6-5) The above-mentioned view-axis 

movement means is fluorescent observation 
apparatus described in an additional remark (6- 
1) which consists of the manipulator which has 
the several axis connected to the rear-end side 
of the insertion part of the above-mentioned 
fluorescent scope for an observation. 



[0 4 3 7] 



[0437] 

[EFFECT OF THE INVENTION] 

As explained above, according to the 
fluorescent endoscope apparatus of this 
invention, either at least the above-mentioned 
light-distribution means or image correction 
means is controlled so that it becomes uniform 
being strong distributed of the fluorescent 
image obtained by the image detector by 
control means. Therefore, there is an effect that 
an error is few and that an accurate diagnosis 
can be performed more, by correcting 
beforehand, so that a fluorescence-intensity 
distribution may become uniform. 

[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIGURE 1] 

M 1 RXim 2 \t*&W<D% 1 H Fig. 1 and 2 relates to the 1st example of this 

M&llZffit> 5, il (i^3trt!S invention. Fig. 1 is a block diagram showing the 

Sfc^fttf)^ 1 MW\v>ffil&$:7F component of the 1st example of fluorescent 

"t"f#Jj£HI endoscope apparatus. 
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112] [FIGURE 2] 

m 1 <Oikytfo&.fSL(D$mW<r>& The block diagram showing the component of 

U(Dffi$L$:7frfmf$m the principal part of the modification of the 

fluorescent endoscope of Fig. 1 

[031 [FIGURE 3] 

$$2M1feffl\Z.%iZ)'3kit\Hffl.§k'l£. The block diagram showing the component of 

W.^fa&^%y&M<Offi$L$:7F-f the endoscope point of the fluorescent 

Ml$M endoscope apparatus based on the 2nd 

example 

[14] [FIGURE 4] 

MARXim 5 \tW, 3 Fig. 4 and 5 is concerned in the 3rd example. 

t>V. B4f±£fti*iffi&3£gE> Fig. 4 is a block diagram showing the 

fa&^%^^(Dffi$L%;7F-tffij& component of the endoscope point of 

121 fluorescent endoscope apparatus. 

IB 5] [FIGURE 5] 

B 4 ©^#rtttflU6«0>SBK0!l The block diagram showing the component of 

<DfafflM9ci$5M<Dffi ;&£r7F-fi# the endoscope point of the modification of the 

fifclH fluorescent endoscope apparatus of Fig. 4 

IB 6] [FIGURE 6] 

1 6 LB 8 ttjf$4 XJfefflllC Fig(s). 6 to 8 relate to the 4th example. 

%t>K), B 6 tt£jfcl*lttMtg£ft Fig. 6 is a block diagram showing the 

co^4 ^JS^iJ^tt/^^TFf-^^ component of the 4th example of fluorescent 

B endoscope apparatus. 

IB 7] [FIGURE 7] 

l6«rtHi«0iroi The block diagram showing the component of 

E£$r^i"f#/5£B the modification of the fluorescent endoscope 

of Fig. 6 

IB 8] [FIGURE 8] 

B6cDLUT<£>f§IE;£7:£<D— #|| Explanatory drawing explaining an example of 

Srift^l-frfftl^B the correction method of LUT of Fig. 6 
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[0 9] [FIGURE 9] 

$¥ftffilzji£ftt£W%t£<>tzijk The block diagram showing the component of 

5trtfittSfiWSSi5©WJi£S:^ the principal part of fluorescent endoscope 

1"#fi£EJ apparatus which applied the fluorescent paint at 

the end of a forceps 

[010 J [FIGURE 10] 

0 9 (0^%W^<D^%^r t} &^:7^ The characteristic view showing the fluorescent 

t~1rH40 characteristic of the fluorescent paint of Fig. 9 -• 

[011] [FIGURE 11] 

0 9 <D$kjlttSm\Z. X 7 Explanatory drawing explaining an example of 
— WSrlftW'f" the imitation colour display by the fluorescent 

paint of Fig. 9 

[012] [FIGURE 12] 

4kMM9i(D&W 1 k1&& m fZ>Zk The block diagram showing the component of 

<DX*% %1&ft^%McDMf& ; &7F the fluorescent endoscope which can remove 

-f~f#fi£0 influence of the external illumination 

[013] [FIGURE 13] 

SStt^SriiX-fciSS^^iaro^^t The block diagram showing the component of 

ftttft®Wfi££^^fllricEI the fluorescent endoscope of the sterilisation 

structure provided with the hard mirror 

[014] [FIGURE 14] 

01 4fcV^LI2l 6fi^7fc®tft Figs. 14 to 16 relate to one example of the 
(Cjoft 5 S/N£r[R]Ji"C # 5 <£ fluorescent observation apparatus which 
5 te:LfcS3tettfK§SBro— ^IK enabled it to improve S/N in a fluorescent 

y> > 0 2-1 ii^TfeSi,^^ image. Fig. 2-1 is an explanatory drawing of a 

ffi©£^SJ$£^^tftJ^tft^0 component of that the entire component of 

- fluorescent observation apparatus is shown. 

[015] [FIGURE 15] 

0 1 4 ©fllfifctctstt Z&ytm&L The block diagram showing the component of 
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$&WtkW<0%$L : &7Flrzfv y $ the fluorescent image processor in the 

HI component of Fig. 14 

[016] [FIGURE 16] 

Wt%M JIi£efi Id So ft 5 Wtik Explanatory drawing explaining the operation at 

^.Wr— $$f<DW)YE%:WL the time of the image conversion table 

^iT Siftf^HI ' production in a fluorescent image processor 



1 7] 

ftttMfflOftflC* tt 2 0(75 



[FIGURE 17] 

Component explanatory drawing showing the 
example of a component of the fluorescent 
observation apparatus provided with 2 laser 
apparatus as a light source for a fluorescent 
observation 



[IHl 8] [FIGURE 18] 

1 ^><D%WMW.\^ «fc *) ii^Ort Component explanatory drawing showing the 
W$&&hik%MMb%:»Sfe\Z- example of a component of the fluorescent 
Lfe^3t4i^i^firo*ll^0!IS:^ observation apparatus in which a usual 
~t~^$ct£^l] endoscope observation and a usual fluorescent 

observation were made to be completed by the 

one light source device 

[HI 1 9 ] [FIGURE 19] 

i&ytWL^ t ls~-1ffhM t ^^|p]0# Component explanatory drawing in which a 
\^W£^%MW\feWMW.<0% fluorescent observation and a laser treatment 

1 show the entire component of the apparatus 
fi££r^i"%fi£tft^I! based on the 1st example of simultaneously 

possible fluorescent-diagnosis treatment 
apparatus 

[02 0] [FIGURE 20] 

Wi^tM^ t \s— if f&'M t t^IpI^f Component explanatory drawing in which a 
\z^tfete&%Mfflr1nWMfM:<Df5 fluorescent observation and a laser treatment 

2 <DMM&Hzi&Z)$£fS.<D'£.#tii show the entire component of the apparatus 
J$£r^i~f#^f£^H based on the 2nd example of simultaneously 
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possible fluorescent-diagnosis 
apparatus 



treatment 



[121] [FIGURE 21] 

i&ytWt^b ^ — tf ?p2£ t d s IS]B# Component explanatory drawing in which a 
pTI6*S3t^Wff&liK3fillo!B fluorescent observation and a laser treatment 
3 <D%Mty\\Z%%%£W<Oi£W' i & show the entire component of the apparatus 
&%^ir^f&WlfflM based on the third embodiment of 

simultaneously possible fluorescent-diagnosis 
treatment apparatus 



2 2 ] [FIGURE 22] 

i&ftM^Wiik&^jE-f&tztb^ Component explanatory drawing showing the 
feftW&*E$LffiV>%Mh LT$ example of a component of the fluorescent 
^#W£^^fc^ft8LftSSB© observation apparatus using the source of an 
^&$\%^1r^$Mty\M infrared-light as a light source for the infrared 

image generation for performing the correction 
of the fluorescent observation image 



[B2 3] 



[FIGURE 23] 

Component explanatory drawing showing the 
example of a component of the fluorescent 
observation apparatus which provided light- 
guide means of excitation light in the guide pipe 
which guides the endoscope for a fluorescent 
observation to an object part 



[H24] [FIGURE 24] 

M 2- 1 0 \Ztf Ltztf'f Klf£)$fc The perspective diagram showing the 
$$U<Dffif&&7jk1-M j (%M component of the point of the guide pipe shown 

in Fig. 2-10 



[025] [FIGURE 25] 

^\^M<D^-^r >-^>/Ww&Bfgc9ft Component explanatory drawing showing the 

|It^£rJ¥ A LX&ffl-f&M^^ example of a component of the fluorescent 

'/^(Dfy^M^^^tz^it observation apparatus using the main and sub 
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^&WW<nffiJ&ty\%7F~$~^f$M scope type endoscope which inserts and is 
IE H used the endoscope of a narrow diameter to the 

channel of an endoscope 

[H2 6] [FIGURE 26] 

M 2 6 ftl^ LH 2 8 figftftifi Figs. 26 to 28 relate to one example of space 
^ftW^F^ffM^I&ro— ^S!S#'J formation means of fluorescent observation 
<9 , ll 2 6 {i^Tcfi^^M apparatus. Fig. 26 is an explanatory drawing 
(DM$&Mf&%:^-tt&f s flM which shows the schematic component of 

fluorescent observation apparatus. 

[027] [FIGURE 27] 

^.%^M^M.(^^^M9t^M{Z. Explanatory drawing showing the transparent 

IX 9 tttt btiZ) £Pp8gfW2fi£3M£: cover as space part formation means attached 
t <DM$Mfi in the endoscope point of fluorescent 

HI observation apparatus 

[122 8] [FIGURE 28] 

QfflUJ&f&^&X'fo&M Explanatory drawing showing an effect of the 
— Srft^M&iSgflM 19 tttftz endoscope which attached the transparent 

cover which is space part formation means in 

the endoscope point 

[@29] [FIGURE 29] 

M&MftffiW^&V tttf Explanatory drawing showing the transparent 

# y< ^£r^i~fft^l§l cover attached in a side-view type endoscope 

[13 0] [FIGURE 30] 

tttf Z&Vf] Explanatory drawing showing the transparent 

%' < ~&7F~tvfoVRM cover attached in an perspective type 

endoscope 

[113 1 ] [FIGURE 31] 

31 PJ!#^— £#^?Srt^E$teiB Explanatory drawing showing an effect of the 

^fcfoVttrttz^MM t (Di / ERl% endoscope which attached the transparent 

7Fi~fft^[2] cover in the perspective type endoscope point 
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[13 2] [FIGURE 32] 

M®MftU&%.Xf®UmfHUM Explanatory drawing of the other space part 
<D9c$$U\zWl'9 ttft btibitiL?) formation means attached in the point of a 
?£FB^ff2fi£#l£:<£>tft^l side-view type endoscope and an perspective 

type endoscope 

[133] [FIGURE 33] 

"ftffiS^MOTirt^i Explanatory drawing of other space part 
. (D^ciQ^z.M'O hti=b^(D formation means attached in the point of a 
{&<££F^ff2j&3MxOf8,i^l side-view type endoscope and an- perspective 

type endoscope 

[13 4] [FIGURE 34] 

{|iJHMF^!aitS.t>'#4IIMrtlIit Moreover it attaches in the point of a side-view 
C>5feiffipi5(cl5 "9 tfiii btiZ> ^ tz type endoscope and an perspective type 
^(DQfflUMf&^&nmWW endoscope, it is the explanatory drawing of the 

other space part formation means. 

[135] [FIGURE 35] 

m 3 3 (c^-f ^rcofiJico^g^ Explanatory drawing showing an effect of the 

;&¥lx£#4!Iifc!ft*l£I<^#ffiSfl endoscope which attached other space part 

MIX 9 ft- tflz firtMMtOftffl %7fk formation means shown in Fig. 33 in the point of 

1~tfc^l an perspective type endoscope 

[13 6] [FIGURE 36] 

13 6 £.!>*! 3 7«t, Fig. 36 and 37 relates to another example of 

^fi<7)rt&S&KSSt1-5£ra8l57£ space part formation means provided in the 
fo^Wt<D'ft\<DMMW\Z.'&'0 , 1 endoscope of fluorescent observation 
3 6temmm}J&^&X*hZ>;< apparatus. 

;v— ls%W3%%L\H%§1l\z~WLlrftz Fig. 36 is an explanatory drawing which shows 
t # OlfefR^TF-flRMWi the effect when providing the balloon which is 

space part formation means in a direct-view 

type endoscope. 

[13 7] [FIGURE 37] 
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QTHUMtfl^WiX-hZ,^^— 1/ Explanatory drawing showing the effect when 
^W^^^Wh^MXC-Wi^tLii providing the balloon which is space part 
£©fKffi£r^1~f£$j|II formation means in a front perspective type 

endoscope 



[13 8] 

13 8 5liE«tldii 
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[FIGURE 38] 

Figs. 38 to 45 relate to the 1st or 3rd example of 
the fluorescent observation apparatus which 
obtains the fluorescent image suitable for 
performing a favourable diagnosis without being 
related to distance. 

Fig. 38 is an explanatory drawing which shows 
a part of fluorescence intensity picked up by the 
distance to an object part saturates. 



3 9 ] 
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[FIGURE 39] 

The block diagram of the 1st example of 
fluorescent observation apparatus 



[04 0] [FIGURE 40] 

HI 3 9<D$EMWfc3sttZ>mfo& The block diagram showing the component of 

iffl|l|©it5:'7t'7'a y ^ the image display control system in the 

HI modification of Fig. 39 

[14 1] [FIGURE 41] 

£#«§S3£«^£ 2 3IJfE0ll<0fl* The block diagram of the 2nd example of 

fi£l fluorescent observation apparatus 



[14 2] 

14 1 fc*itt5$3te** 



[FIGURE 42] 

The block diagram showing the component of 
the fluorescent quantity-of-light detector in Fig. 
41 



[14 3] 

•rms&m 



[FIGURE 43] 

The block diagram showing the component of 
the modification of the 2nd example 
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[044] [FIGURE 44] 

ffi#;d s #ffii"5^^£^i"fftf£J Explanatory drawing showing a mode that an 

HI operator performs an operation 

[04 5] [FIGURE 45] 

*3t«*3g1tOJB3|tlt«Jwis The block diagram showing the component of 

ftS^^tlrt^H^tH^cSr^-t* the binocular-vision endoscope in the 3rd 

W/jfcSI example of fluorescent observation apparatus 

[04 6] [FIGURE 46] 

0 4 6 RTim 4 7 fiteM^fr^ Fig. 46 and 47 concerns on the first and second 
WM&%^^tz&%M^^\IL(nW> example of the fluorescent observation 

1 TkT$% 2 MMW^U 0,04 apparatus which aligned and was provided with 
6 n%;ytW.&MW:(DW$ 1 HJfcffil function. Fig. 46 is a block diagram showing the 
(D^tfL&TF^^ji&M component of the 1st example of fluorescent 

observation apparatus. 

[04 7] [FIGURE 47] 

1kftW&&W.<0%2WfcM<O i fc The block diagram showing the component of 

ifc&TF'i'MffcM the 2nd example of fluorescent observation 

apparatus 

[04 8] [FIGURE 48] 

^TtP^^i^^MI-J: Vfjfti&yt X The fluorescent characteristic of the intra- 

0 SrflM* Lit t # (Dtiflfefafflfc corporeal tissue when irradiating excitation light 

(D&Jfgffe&TF L^f140 X 0 with fluorescent endoscope apparatus is 

shown, and it is' a characteristic view. 



[^(Dmm ] [EXPLANATION OF DRAWING] 



•It^rtt&ftlSfi 1 ... Fluorescent Endoscope Apparatus 

•ftfll 2... Light Source 

-faffiM 3... Endoscope 

ti^y 4... Camera 

•Hi&$&3jll£ffi 5... Image Processor 

•E3te5Mfr$ISS^S 6... Light-Distribution Adjustment Means 
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[H 6 ] [FIGURE 6] 
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[024] [FIGURE 24] 
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[111 2] [FIGURE 12] 
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[FIGURE 13] 
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[FIGURE 14] 
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[016] [FIGURE 16] 



(a) Original linage 


Division into 1 st Sub-block of 2x2 


(b) Image of divided l sl Sub-block (2x2) 


Pixel Integration 


(c) Image of integrated 1 st Sub-block 


Division into 2 nd Sub-block of 4x4 


(d) Image of divided 2 nd Sub-block (2x2) 


Pixel Integration 


(e) Image of integrated 2 nd Sub-block 
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[129] [FIGURE 29] 
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[120] [FIGURE 20] 
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[H2 3] [FIGURE 23] 
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[02 5] [FIGURE 25] 
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[13 8] [FIGURE 38] 
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[FIGURE 40] 
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[FIGURE 43] 
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[FIGURE 45] 
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[FIGURE 48] 
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[FIGURE 46] 
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(i-i) »**i0*ftrtfc*»«-ca>oT» use 

[0 0 6 5] (1-2) sfl*«lt0S3trttllS^e-C- 
fooT, MEiSfeffijE?Jifcl*. Kfc>*ya»64**t3E 

[oo66] ( i - 3 ) is** i ©**rta«asa"c 
[0067] (i-4) n#* i ©£jfcrta*s«-e 

fcoT, #HEiBtt«liH#S:H:d>/.C< i t> 2 oUl±©H4 

5ttfi««©^3tPiiift*«ffl-t-5 1 1 tic mcmMi 

[0 0 6 8] £0>*Wtfci8VvCH:. BfJlEffljE#Sl±ME 

o«ftWt*»4ott. iEff»&V*Jir»«>WW«rffl 
ffi© fcOfSifcKjS^T *>ftg A < T# 5, 
[0069] (1-5) (tB ( 1 - 4 ) ©$3tF*lffiS! 
ggTfcoT. ffiESAW«tt4 8 0~5 2 Onm. 6 
3 0nmyiC2Oti)5 1 

[0 0 7 0] (1-6) {HSrtCftfifcfcSMtU * 

K43V^T, BfrE$)tl£J;5&£ftmflKfi/£Sftfctt^ 
tttfiaS+S-O — S^if-f Kfc, WB-f i K© 
^»«iBK**ttt«r»«i-5*MliH'Xfconnc. MB 



[0071] rrofl?fi£ic}ov>Ti4, *>e>a»i;«>iM&$W& 

Sfcfctic, IttEmtfL IEff»&VJIttfl{0«l9J«rBiE 
© tfwUKKiiai >T t ftg. A < -c * S= 

[0 0 7 2] (1-7) ftlB (1-6) <D«#rt«Mt 
SBTfcoT. ME5MMEX¥ftl*. MUMS*:*--*-* 
*4< 1 t> lofiUbOfciifcr'-rA^-efcS. 

[0 0 7 3] (1-8) ftB (1-7) OSJtrtlMt 

[0 0 7 4] SO«WHCj8V^Ttt, l»E**7-f^*S 

[0 0 7 5] (1-9) ttB (1-8) ©^ttrtt&gl 
Seg-?i>oT, WBJ6S4*t£»44 8 0-5 2 0 nmfcS 
VM1 6 3 0 n mKJl±-CSiK^$r^FO = 

[0 0 7 6] (1-10) fMSrtlO&fiftfcSUWU 
*Krtffl»d» fefc* e>ti5S3t«: * 7 7 -f /<-*» & 4 5 

523 SB i ?4>£«£Jt^JHattOttJttttt<D#&MC0>tt 

[0077] (1-11) ftB (1-1 0) ©«3trt 
tt«»«T*>ot. n&E3t 7 7^ '*-©*££ 
^liaatT-^x, *»o+it"auo*trtll< Lfco 

[0 0 7 8] (1-12) »B (1-1 0) 
Sy&ggTfc-oT, ltfiEft7 7^ '*-©#•££ ^SB"? 
8 m m*«, H5Z2gl5-C8 *i m»±i Lfc„ 

[0 0 7 9] db#w**»*»{tlJ:afi3t4r 

(Wx«^.s.©a^«iii£ffl^) £1^1-3$ 

S«a»e>©Bfift«:7 7-f'<*fc.fc3 7-f Kffi 
iH-rS - £ CJ: 9iai£#;©Ktt#*{cfc^T±l^i2SB 

#§i<434i:\ ±fcB««iaajci3v^-C*3tBlft02 
^ifeDTL*V\ ^)tM©Jij22gi5^Bt<4 9 J ^1-< 

*B«fcrtfc*sv ^Tit©5SJ8 u^yuasfi < if **t y -f XJt 

(S/N) Jjs^t1-5SP^«^1-5r fcKi 9, 
BiJBasWwWWtr^SIBlcs/Nroliv^B^-cliftft 
&Nr±0?K 9 i s S;cTL$ ') 4 folBH^l#4 C 5 » 



1 
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[008 0] mEoJ: o <clBJHjR«r**i"5fc»» *3t 

E«>— H*£0>J©t»fig^J^»T©ia 1 4 ftl^ LS16 

HI, Hi 5ttHl 4©M^K*5tt5a3fcffl{fc»SSB<& 
«Bfe**i-^o y * H, El 1 6 <*£%B{fea3£B£:& 

[008 1] *fl(D£%ft*»Btts «**t*tttt^© 
JftjBit© & b 0>«*0>8B fefT 5 

rtSftl 0 l fc«;fC^5. -tUT, Bfi3t«:«4-f 5 

v—jfSi* l 0 2 

&fe**:»4"f 5*tyv?l//K05^1 0 3 a £ 
5 ^JttHaili 0 3*r**.T**SnTi^. 
[00 8 2] rtm^ lOlli, U— !f«B 1 02 fc5V^ 

hM Fl0 4t ( £&£&&JiiHlie>&a*i: 1 

0 6 $-Cfi81-<5-1' * -SWW K 1 0 5 4 asffiiiStiT 

SiJULfc-a— /<— iM'S— Kl 0 7rtSrffiiffiLTS!Sa5« 

[0 0 8 3] !f§6B 1 0 2 Rtf5 V^JtP^H 1 0 
3f4, rtftfltl 0 l~«K*«:W | J*;t5E3teJBT/7" 
* 1 0 8t£&JS$tU gBitfflT/r^ 1 0 8 ICISflufaf*) 
0107^ K=?*?* 1 0 7 a/j*^£tt 

T, u— jfJSKl 0 2*»6«>W'-f*|Cj:5JBba3fc*>5 

v^ja^vT'jtaif^ai o 3j&»fe©aaMMMiHRW*iasB 

1 0 8£;frLT:rt««0>5-f hJtf-r K 1 0 
4~»g;Wx, rtftttl 0 i©JBMBJ:9Ui*t3Ji*J:3 

[00 84] 1 0 8 It, U— tfisa 

1 o 2&v7>'7'3tsH6a i o 3otaat3t©*B*te 

K$n.fc"I!ffi)5 7-l 0 9 4, 7- 1 0 9%m.Wl 

llimt*59, "5I»5 7-1 0 9OA*«raWW 
KSD "9 5 C. 4 K J: o TBiBJfe* 5 v ^4iI*M«i ffl B8 
mit&Pi®M<07 4 h 1J4 Kl 0 4 fttSB^K J: 5 I- 
ftoTI^S, 

[0 0 8 5] f^mil 1 0 1 (©SIlgSB 1 0 6 £14, S3tffi 
T ^"f^ 1 1 2iSffi«$n, rcOgJtfflr^T"^ 1 1 2 

K»4ii*iBflia»»-efc o -caff «*ffl»flfc^a 4 ft s 

aflr«SWI#*7 i l 3fc*3MHHHI»-e*>o-Cfi* 
**ffl««*ai:45***«ffl*> 5 l l 4 t*»« 
Six, ^©aa^aJcioTaSaifca&tfB*** 

1 314, fiHfejt***, «Hft*^tLT»CCDl 1 5 



.tsiefto-ti^s,, 

[oo8 6] 51 i 4ii, tga%¥$ 

4, Br3£©tt«©a*J«7>fcaa3*5l§ie:7 4'/i'* l 
I6t, EHE?^* l i 6 fcHMg&flrfSIiffijffi-'e— 
* 1 1 7 4, EHET^/Uy- l l 6 Srifig Lfc««r**B1- 
^^^-^^fy-/??^/ (i.i.) U8i, 

JH^fc LtOCCD 1 1 9 4£ffiix., «f«Bl 0 2 

HlitE7^/l'^ 1 16li, 0iJxl4A.l =4 8 0~5 2 Onm 
O^tim^y 4 £X2 = 6 3 0nm|Jl±«fi¥&ffli§:7 

ftf*,©**©**^ Sr iiiB $ * 5 <fc 5 left o T ^ 

[0087] fifflr^^? 1 1 2 is, rtmatw&BgSB 
i o 6<^&%Ztiizm%-fttit0>%&'¥\cBffl£tift-si® 
55-1 2 0 4, ^TibS 7 - 1 2 0£r!S9l!)1-£ K5^ 

1 2 l 4(di 0«fifcSftfc«««lfc^ai 2 2£fix.-c 
43 9, T5Ifib5 7-1 2 0©Aa*»*?WlJlW9**.5r 
4 m X o ra3t«*ffl 4 aftfUdffl i K:# * 5 frSJ 0 *■ 

7 i i a*>5VM*a)t*<sffl*y 5 i i 4^W< J:9fc 

[00 8 8] gfTlSiiffa^ffl* ^5113 p« 7 = 

y|~n-/^y(. (CCU) 12 3^I$tl, CC 

D l i 5©Utfj©HMM33- (a*«Biia«*) 

r c c u i 2 3 -c(t*«iaas* a^m^B^co t* 

[0 0 8 9] Sdte^Ttm^ffl* ^ 5114 IC(4*)tiii^ 

*i3*a 4 ft 5 a^naffistta 1 2 4 $ n, c 
cd 1 1 9wtn^^»^{f^ (ajtuait*) ^A7^$ 
*iTa3tHa*aa"3sa 1 2 4-e«*«ya*s4*n, a* 
m mmm <n $ n 5 <t 0 \ z ft o -c ^ 5 . 

[0 0 9 0] #»©»f^^-f 
^^^yf. 0 -7i25j)W?,n, Sa7tfflT^7" 
^ 1 0 SCO 1*5 W /<1 1 0, S7tfflry7^ 1 1 2© K 
5^-' <: l 2 1, lili|to7^>'>^ 1 1 6 WiESiffl*— 9 1 1 

7 , &va%]Ba^3StB 124^^5 ^ymmt^r 
[0091] stfiEc cui23 svajtfflasassB 1 

2 4lit'ft^^ yft 1 2 6|CflSn, CCU 12 
3»m^<©iiB?|fajRHaffi^4a3tii5«fti3ii3gBi 2 4 
«ffi^«®7tfi.^M{fe<f^- 4/5^*^7^ 1 2 6 
£ J: oTiBttWKW**. <fc 5 Kfto-CVSc t*7 
^7-r y^-ir i 2 6 ie(4, ^ffibiej; 9 B(fcS)**.fflfPfc 

ft 5 «>W 7 y h 7>f y ^ 1 2 7 4 , BftHtfeOMiiigB 
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1 2 4 <Dmm&!k\z&'3\,*x&itittiK.mto.w»jLmmt: 

'fTOtz#><D¥TJr*'< yfsir^ls ha -7 1 2 8 kffi 

aa£*vTv>-2> 0 fx**-!' s/f-+ i 2 6cm^*i:tt 

1 2 9d^feit£tU f^**^ s/^-t 1 2 6 l£«fc 
1 2 9ICA^$nT«3t®^il^*fcl4ii# 

[0092] it%mkm.w.\t. a%BB«aaa 

1 2 4 lC*J»t5»]Efl:OKS«rtT5Rli«v^5SjtaE* 
&ajffi£B 1 3 0 «r«x.T*i 9 , %%Btt«3SIB 1 2 

4ic«a$*i-c^5. gfts^aajtfaai 30 it. a 

fl-r52*tftmffl«3t« 1 3 l^(i^Tfl?fi£^ixTJ3 

[0093] *w©sjtas»aic*j^-caat:*T5R 

««l*®«*t < tot. iiitmryy'^i 0 8, 
fflT^y^ 1 1 2»£ J: 9 **ve;h,3ta,&I/* ^7 &$J9 

^^;y^y^-7 1 2 514, Sftiiitt&S&fK 1 

2 4i^T»4aat, ffi^tfflr^T"^ 1 0 8ro^IS)^ 7— 
10 9, gjt^T^7^ 1 1 2£OpIS!j5; y- 12 0, S 
M^ffl*/7l \ 4<T>W&7 4 i^>9 \ 1 6 W«-®jf^t 

[0 0 9 4] ji^®^W*g-(C|4 % m 1 4 Kio^T3?g£ 
-C^-i)-J; 0t£{iLmc*tm$.7-\ 0 9, 1 2 0^1$ 
r*UC<fc9, ft&ai 0 lffl7-f h^Kl04 
\Z.mi%mTy79 l 0 8fctfLT5>'7 r Jfc»aBl 0 

3 *»boa#««fflB|W3tasW*»n, aaa*AttHR 
M^i-vs* 7^7*1 0 3 ai»e,«jfi#«affl 
!HWittiJ:9!SW$tbfc«^#B (ii^agflf!) (4, W 

>'#^ Kl 0 5 4rii>5S3tfflT^7 , # 1 1 2 £gT 
il5tM^fl!*>7 1 1 3^*^TSH»S^5« fL 

t, ccdi i 5-c*tt$*tfc»#H«<o*teflr*asc 
cu 1 2 at-ima^n, aaa&aaa** Lxt- 

[0 0 9 5] Sftagwa-g-Kira, El i 4 
T^ITC^I"* v^tfEBK^ibS?— 1 0 9, 1 2 0* 

i o 1 o sst^ltu— ifaBi 

o 2jA>&aae£tfw*ji. aaataswfc^aasft 

tttftssffi©a*« «s it-vm ki 

0 5*ii«9g7tfflTy7° : 5' 1 1 2*ST^7tM^ffl*^ 
7 l l 4^^HT««*ix5c SftaifUB*.* 7 l l 

4 ICfc^T, @g7^/^ 1 1 6 J: «9 UfrfE A. 1 , 12 

77-T71 1 8-C^3tto 5 ^S^nrCCD 1 1 9TI 

^^ix5 c ccdi 1 9-ca«$*ifca*iiia«)aa» 



^#a*aa»saa 1 2 4Ttt*tta*n, 

Hfcfl^i L-tff^'T yftl 2 6 ^ittliSixS,, 
[0 0 9 6] *0llT-»±, ?^;V^yhD- 7 12 5 
14, aEa*aaJfcV«*a*0>2oeD«afcaa-C9J 
&X.-CV>5. ^ICfx^'T -yft 1 2 6IC 

i4, aaaaaaa* 1 s%a&aa»? t © 

[0 0 9 7] -(Df7^7.-r -y^-r l 2 6K:A/j£ixfc 
Si«aaaafttfS*ai&Ha©2o©piafc*=-* 1 
2 9(l*7n1--5*&t LTI4, 7? h*^ 5/^1 2 7fr 

sftaa&aaai 2 4 nmw- sst-s^ 

V^Tt'7^-7-< yf^ay|>D-7 1 2 8W^J®(Cj; 

2 6fcj3^TSftaaB«xtfaffasaas:s-j*LT 

2 o<BH»fc*-'< — f Lfc 9 Sf£©S» 

[0098] la 1 5 ic^jtiiffiijaaasB 1240 

S¥*fl©tfSj££^U BftBBftia&Bl 2 4(Ot»figau: 

[00 9 9] £ftM{fe*aS=SSB 1 2 4 14, fi^ATjSBl:: 
4 1 5r^"LTio9, ■rywf-7 s W'^-tM 

a 2©»ft#«roa*rii»©-t n-pji-em^ft 9 & 

ptTll $©71 — A^*!J 142, 12 ffl«7U-i> 
y^ey 1 4 3—^-^ffi73-t5J;5lC/ < £oTi3 9, 7 1/- 
A^^-D (11) 142, 71^-A^^-U (12) 14 
3l£-We*Vll , 12 ©fi3t««fifl-^«E«S*L4J: 
5ld*oTt>5„ 4 1 (^14*^ 5 

#A7j$*i, a.i ittfi2 ©a3ta«a*«>*-f 

[0 10 0] 7U-J»^*U (11 ) 14 2, 

(12) 1 4 3 co&mznin %r<z>m?j9c%V}&*. 

ZXJ S/f-V (11 ) 14 4, 7.-C y^-t (12 ) 14 
5&Wtbix, %r*4 1 4 4, 1 4 5 ICI4, ll 

SI/ 12 fflW^Ttm^ttilHjZSl 4 6, 1 4 7fc»tea 
»7-^/H 4 8, 1 4 9 t^^^|!|§^^•CV^5 s 

[o i o i] ajts^aajiHiai 46. 14714, ae 
a*a*amaaa 1 3 0 tafi*«raaufct t ta 
«i>n5ajtBa«^©aa«*u"<A'«:0fsattt:«-*- 

a*»wfi<3^-caiEaa3E«**Baa»7 L -7*/n 4 
s, 1 4 a3ta««*«>a*u"<^s:a3E 

1-5fc*<?3«-^(73B^S^7-7*/H 4 8, 1 4 95rf|H 

[0 10 21 iM§7-7'/H 4 8, 1 4 9(Dai73ffi 
!4^SlHlSSl SOiiaa^lXs ^SClHlKl 5 0ICJ3V^T 
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BfME*^— ^ 1 4 8, 1 4 9 TffilE * fttz%?/tm& 

mitwsmwBW) t LTajrts*i5<fc5tc4o-c^ 

5 = 

[0103] *3fc*»*:tT 5 U— MM 1 0 2 © 

H e-C d V>—f\C£ZU) = 4 4 2 nm©#§&3fc££& 

CttlcMtrSj:. 44 2M£9Jt^ft<«>gft&%tf 
3S£-f5©T\ wO^Jt{fe^*5tM^ffl*^7 1 1 4IC 
tSV^-CBHB7-</U^ 1 1 6 "CXI =480~520nmi 
i 2 = 6 3 Ona£JLh fc © 2 OCDttftM£i::#Ni3ffl L"C 

< , £4 i?<offim&-?\t® < 4 9 , mziL\ to 4 8 

0-52 Onmfl!JflflgE-CI4jEi!fattl;*5»t5S3tat«iP3fi 

[0 10 4] t;t, ?fi#!E]i8l 5 OKjSVvf, 

***rtfv\ W»Rffi4*Jfe««SBtt 

[0 10 5] SttM£Bffe©JajZlSl5©£3fc3!& 
< 4 o T S / N L T L £ 5 w t ZPjik-fZ 
fcfel^, £%£*ttttffl£ttl 3 0£Jl^T3MHfc& 
ffi^g 1 2 4 cDHH&^&^-y/W 1 4 8, 1 4 9 £rffr£ 

[0106] ^feii^Jfi-r-^/V 1 4 8, 1 4 9Cff 

[0 10 7] »3tBI|«lflr*©«|]Eft<0ttJES:ff 
it, t-f, tf^Sl 0 2i»e>»JBfi3t*»3tiE** 
itiJBSMl 3 0 ©ll^fcfflffi'&ftffi 1 3 lKfgM+U - 
Srrtfifltl 0 1 Sr^U-C*3ta»«* 
^ 5 l 1 4-em®iLX'&bitfii!kftWtitit%t:%fc®& 

t&mmm. 1 2 4 iciga-f 5„ wEs*nwffls*« 1 3 

5, w©«*fc45*3fcBtt«r*K:L-C, £3tB<fe4&il 
KB 1 2 4 fc*Ji^-C*3feB*ft*©ft* i^/WtfJ 2 &5c 
ttlc-JSi 45 «t 5 KBttflT*© 2 *5c«45E**:ffo 
T*JtBIttt(t*0«jE*tT 5 fc«x&B«S»y-7'A' 1 
4 8, 1 4 9«:Mt5 s 

[0108] jgftfi^ttttJ/llttll 1 3 0 (4« fiijfi3fc©8S 
Wfc«fer*-5 t > £ftBttft9IM 1 2 4 <D*W y^x 
1 4 4, 1 4 5 \Z.%\^X*-< yftay he— /WS^£ 
MU 7W-A^!)1 4 2, 1 4 3l£!E«Sitfcft 

*iB<ftflr*4r**fi*«iaiiais ue, 147 icit 5 ± 

5i:x^j/ftl 4 4, 1 4 -t LT\ 

£*ai*#5fflEffi 1 4 6, 1 4 7WWSC1^> 
T, B<fe&&f— 14 8, 1 4 9*S^$H, lEtg 

5. 



[0109] fcK. £££*tetttBB 1 4 6, 1 4 711 

1 6lC*LTR9W-a. 4*5. El 6T-|*B*©fc», 
8 X 8B*£oi^T©3^LT^-5. 

[0 110] *i\ Iio^fyT-tu, JEhfiXtrHR 
WLfc3B*ttUJB*3tttl 3 1 fc«fcLfc«*Bfcfc. 
016© (a) IC7p-r®li^b#®^*:iai 6W 

(b) IC7j*i-J:34 2x2©«**il|ltti:Lfc»l1f 

[0111] ^LT, B2tD^x S '7 , i: LT, #JSl^ 

^«T1 iifctfcU «l»W«W»*ii$L*>^Tl it) 
/h*vv|frfi\ Eli 6© (c) K^-f-J: 5 lw, -twjRi-tJ- 
y7 , a 5 /^«02X2©4ilI^^liii^t^/ < cL, ft-^y 
5/;5'lCfc^T4®*©'(f^ig?ra^b^J$ffl^ 

B* ro«5&{f w</n*7c0>B&©fi\J 4 fff 1 4 5„ 
[0 1.12] 1"4*>^, «W4 45**«l«rlWfcUTfl. 
fcftfc&JtB&ft^fcfc^T, #BB-COJW[t4*« 

©WBK*iV^T*3ttta*s»< S/N£fc0]l|CHJ:4* 
fi*©«±fc8iitil,fcfc<0 4: LT^&£DB^5riB^t 
*41"B*i&££fT 5» r r T-ii, ia i 6 co#iajc*sv> 

fctBm^-g-^^ti-TV^c Hi 6© (c) -c>±, 1 
i i tyy° y ^ K*5V%-CW3HiK'S'^fi l *>3xfcr 

[0 113] ^(;, S3©7fy/t LT« El 6© 

(c) K/i*-rB*tt-&sixfcBtta»biai 6» (d) t 

^t«t 544X4 OB3(f * 1 Wit Lfcm 2 t^/n j/ 

[0 114] -t LT, ?g4c0^7 1 y7i UT. *m2-9- 
a 5/ ^ rt® 4 OOf 1 t^o j/ ^ (Df^t^, fifj 

*ICB9, **ue>©4-30B*JC*i»t5*3feB(ft«*0 

waaiMi * * »?) , i 4: * e> c » b nfc u * 

VMIT2 iit«f5. IWieB«S!J|ttt#L#v^T2J: 
E16C0 (e) K*i"i5t, *©m2 
ty^a '>^C0 4 0COB^ (Ilt^oy^#2X 
2, 1-4*>%4X4BB) 5r iB^i^/<cU, tt*^ 

B<D»JKfc1"5BB*e£ 016© (e) -m, 

[0 115] ttHO^Ty^lCjJV^T, Wifit|B]«4B 
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8 X 8<om3V77a y^jCJtUT, 16 

[0116] &.±<Dmma*), &m<o&%wmzn& 

K«fcLfc^<£#B*-C©3fc3£gfc*=.* Ue-)*e>tt 
*1-$BB««:ft"£U abftfcBX0ft£ftffi**ffl{fc 
^&7— ^coi^i &5 C B 1 6 co0j|-t-|± (e) 

B&14 6, 1 4 7 ^rft-etUCiS^T 1 1 . *2 COgjfc 

WMt*Uio^TlWfeB*fc**f1sfcm\ B{££&x 
-7* A- 1 4 8, 1 4 9 ^rf^fig; LT-tft-etifelgl- 5* 
[0 117] HSRO^jtmS^WH^Iwrt, £jtil&&31 

1 2 4 lCA^3$ixT^S^<07U-Apt*!J 1 4 
2, 14 3.lCie«$iT,fcS*H*flr3-l4, ^'fyftl 
4 4, 1 4 5^bE8l:IMjfef-y/H4 8, 14 
9— iUfcft*. Bft£»5--7*/H 4 8, 1 4 9-Ctt, 
*JfcB{ft« *#A*I 1 BiliB^^^tTtJlxT 
B*«*as 2*5c«HcSe***v» *JtBteft*fc*3tt5 
^coficSro^a^-'i'ASffllE^ns. *3tBiftf5-§-l4 
Mfc^x— 7> 1 4 8, 1 4 9 T-*$IE7)5fT*>*t7t&, 

smBBi 5 o x-m^omm^n *>ft, zo^mm*} 
^mtummmn^t Ltcft^^ s^-r 1 2 6-01 

[0118] »9BBi 5 oostjMSft 

1 2 8(Ciii±l$ti, #I*.I4 

>- 1 2 8roWici 9 t'^^-r 126 
SrSlbtttBJ9»x. **B«&**-f5J:5lc-t-5c: 

[0 119] B««*^-^«rf^ja-*-5*«fet LX 

■C* < , B«mffiT««^W«:fi 1 o-C*3tB*WttfflUc 
^C-CttSwjg^roBBSE-g-flSBISrftiti-S^ffij&ift 

[0120] M*«afflS3t* 1 3 1 Srflktt L/t^co 
S*BttrtlwJa^Tffi*u^#ffi^SM>»4. HREI^tt 

&9» S/N*i^ki"5„ ftot, rcoi-j/iB^cO^ 
iaSC*i'»S/NW«V^SMtt*iv^-CBBiR^ 1"*^ 
%B«t«*©Siai«J«»»f^4rfT9rtlcJ:o-c. 

^JtBf&cOBfig^lC^V^T-^roil^-u^/UcDB^ 
(9 5> *t 5 J: 5 *5SUS * fit coffin ^ 



[0121] ureBiftffi^'iosmftsi^K^trfT 7 ta 

»*tf ofc»/£JtB«©»*ai4[B;Ti-5 r t left* 

**B«»Wffc*v^-r»i. «&ttttDB0>flt«&H£ 
Sr?f 5 w t lco^T(i^^SB(Dl,a6L5rlS5ih-r5 r i: K 
tt^5tfiSffl4(Sv\ Sot, *09<Di9icB^(t^- 
©2Btt8#&f1sfctT5«fi&TI4, fi¥{gi£&TlcJ:5S>i 

lS)±$-£5r &7t^lft±colll9co35££|».it 

[0 12 2] SJta^rojtSRt 

[0123] £3tH.&&ff ? ICI4, B 1 4 ©3«6«-C* 
Lit J: 9 **fe©Bfi3t«:SMt L-Cfe*JB»© § *S3t 

c0 2o^±{Cfflv^ttTV^5„ #0iJTI4, flrSB28&© 
m^ta^^ff 5 - 4: #T*# 5 J: ? £ 2 o» u-lf 3§tt£ 

[0124] fH&m 1 0 1 »4, 114 COH1S01J£ (iff|Sl 
«Md#?fi££;h,-C*5 9. 7-f h#W Ki 0 4«ilj!:a 
=./<-• tf/Wa- Kl 0 7JSS|50 3^^^lCtt, !?Jl3fc& 

£*vt^<5 c rcom i roia^ryr^ i 6 i i§ 

' 1 t®^ffiWafeW!raB^)t$ r |g/t- i )-'5 7^7 , 7t^l 0 3a 
^«Sx.fc7>73ti!iSgegl 0 3 fS)iS3tt L"C<7)2® 

m&v— f±zvi<o®:z.z>'%2<n>&%.mTy7'? 1 6 2 

t *itv>5 0 S2roiajfe«ryr^ 1 6 21c 

-fjRl 16 5a S:«^fc» 1 co u— >f KB 1 6 5 t , hu 
E«3t«K4rflfir 5ttft4r»o0iJx.ii*fe«JBiB*t 
$S£-t 5^ 2 CO U— if j» 16 6a Srfifcl 2 CO U-if 

36Bi 6 6 ti»5astt$ix-rv^5. 
[0125] rtffl^ 1 0 1 <K>mm 1 0 6 B^ L 
^^S7tfflT^7 , ^Stf*> 7/J5g5gE$H, B14C0H 

[0126] 11 cOgeit^Ti/r^ 1 6 1 &tfJB 2 C0S2 
±J%T?-ft> 1 6 2(wli, -?-^-etl,prSb^ 7-1 6 3, 

1 6 4**1*51 mmytw&^&ftmibtis ft*s&i o 

l©7^h^Kl0 4 »iWf&1-5BgW7tSr«) "9 ^^^1 

[0127] w©«"S©^3t«-s$i«^ti^r»4, att 
OrtS»ai(S:fT5a^|-t, ^lcoffi3tffir^7°<? l 6 

I co^TDb $7-163 ^B^coH^T-^l-figlc^) 9 & 
X, 7>7"Jt^Ki 0 3*>f>wefe.n?.Wjt5rrt^i 



(11) 



£fB3¥7-2 2 2 7 1 2 



0 \ <r>74 h1U Kl 0 4^1, aftBBBfcftS. 
[0 12 8] i£ft«L§g£ff 5 » 1 ©Eft 

nr#-79 l 6 l^SSS^-l 6 3 Sria^WRfcH-C^ 
i-ffiBKWDftft, mirou— fg-Bl 6 5*fctt»2 
WW— tfJSm 6 6^e>oAJ6fttrAftfti 0 l©7^ 

ftfflgiros^sfticis^fta^^ff is 2© 

ISftfflT^r^ 1 6 2<DpTK)5 7- 1 6 4&l3^GD0li& 

S**ft««ffleoBfift4:rtaili 0 l^v>T4M 

[0 12 9] *ft*K«r*^*W**T-t©« 
ftft**«S-*-54»^l4» ^fittl 6 7~$ftt>«£& 
ALTHlJSiMEl 6 8~.iWa«fc*a*-&. 3?2cr>IE}t 
RT?-79 1 6 2©^®) 5 7-1 6 4*Wrt>0>mit.-Z7F 
t , (tMl!i!!D9»A.-JIS2©V'— Ifaffltl 6 e^boftft 
ttfttfiiBffiOjafiftfcrtftitl 0 i~*^T£ft»»^ 
fiWtl"*. r tuc J: !? , 1 6 7 COttftBft 1 6 

s &m<omnz.it<<X -k£ ««ft»«fr^ U r ©$ft 

& bsi- 5 c t i= j: o r &m nmmmz & m a r 

[0130] r©J:->ir, muzxtid, BftBAfflo 
»Sl^J:5f^Iiffl»i — 1fftfcS:BJ9»jL, -ttl 

■enroafiftSrBawi-s r t ict 0 sgafttiagft 
«s-&u f BftftR-icj:saft»#wwc*>9 . ffi3Sa5 

[0131] &ic, 1 ooftM^aici 19 affortfttt 

BBfcBftBBi & Lfcaft«B«B©11MJflfc 
H 1 8 iCTjk-f* fcfc, fi^fl 1 0 1 »-«a*ii5ftSS[36 

[0132] #09<OftSSS£B 1 7 0 f4, 101© 
htfW K = -t^^ 1 0 7 a(Cg^£ft, *-fc/>-7 
^/j^^iT^ill 7 l*4flft-O8 0, 7>7 
ftBl 7 1I177 j/ >o.rL- 5, h 1 7 2z)M&if £ftTiI 

ftfti*/lroB91ft£aft«lS/l<oflieft££«±-C#5 
■fc'jUl&oT^S,, 7^7'ftagl 7 1 *»5>©tbStftoft 
K-ffcl*. fJffiii^^BB^ftilDjSft t Sr«*»W1- 
5Ste7wyW^ 1 7 3*sffi8a:*tl, ffiUjffl*— * 1 7 4 

[0 13 3] H!lie77 y^aasy h 1 7 214, £ftB 

A^£ft, 7 WftjK 1 7 1 CD77 y ^a^ftcoffiij 
ftibtlZ J: 5 fCftoTV«5„ fflte.7 7 y'szis.- 

y M 7 211/11^*-^ I 7 4(4, yM 5 Vy^v 
hn-7 l 2 5*»6©yM SVy**l»«*lCj:o-Cttft 

[0134] 7 >7*ftB 1 7 1 a»f>$g Lfcftl4(Hie7 
3 ICJ: 9iififf«!Hffl!HWfti:afifttfe»*»»l 



ft, wastftajfifc^BBWsfts. r©t#. Eftfflaroft 

ffililSirSftffiwr^y:?, 5auW#«aU6Bi: 
[0135] BftB&ftUISB 124 14, ? J: 0 A 

f) 3ft3£ft»Ba^»a*w<;i'&*a*-f 5 
«k D S**©W5S LT®Sft©3ig«ri£il Lt 
*5!>, flfift©a&«;6S*SU-C^3»&tett, £ftii& 
toS$?ai 24*b77yv' a aiyH72i:77y 

21=5/ h 1 7 214, yW 5 V^=>- hn — 7 12 5^ 
ibtfyV $ ^y'ffflfMf^fcgttfctfSIb, B«J*y-W 5 v 
m^T^Mi 7 1 5r77i/->aM^, jafiftSfc 

[0 13 6] r©J:5»cftj|lSga«r«fi£-r5w fcCJ: 

?), aft**ffloaauBft«r**"*-5fcAjcu'- if^a^ 
ft*«ffl«iafift t *:#-ca»««ftu5*ftiB**fT •) 

T- J «, 5y7 , 477 7'>aM$«;ii;j:oT+» 
4)tti;1l5:tm, a^ft^ftm^SrtT-; r t# 

[0137] 

(2-1) M^*)-^Sl5{iZ:©*ft5:#5fci6c0i!jSftSr 

*4i-*sft«i«ffljt»#at, BniE^ftm^ffiftii^ 

^ieasra^-rss-fta^ssaTfeor, #ri2"*:ftm^ 
mkommom^m^m lt, ^ne>©ie** 1 a 

Srf!*fcaft***Bu 

[0 13 8] rcO#ffiETI4, aftPHft«ia*»«CJ:o 

r, aft»«/i»a#a*>5)waftHift«^-j:9, sft 
nmmi 1 a^t urwiaaftBaa ^-^fflEi-^ias 

[0 13 9] (2-2) iSffoB^ORS^ft&B^ 

e>wBawftJc«t5«a3**siiffioiia«gsift*»«ii-5 

»fflfiftfc*£-j-5 *ft«JfcEft«#& 4 , fjSE*3t® 
*fflft»^S*» ©BiBftH J: 5Bfilc«*5 < AlRj^k 

8Htt«>aft«snft«r«tti-f saft««ffl»a#a t 

14, ^WT-^xT^-fS^fttl^BffcoT, 

miEaftB«ffliaB*a^e>roB3tBBflr*±9, *ft 



(12) 



&m¥-7-2 2 2 7 1 2 



(DWm* 1 BB*1-5tt*B*BB¥RfcB*.fc«*B 

[oi40] ( 2 - 3 ) iMr!E$3tB<&&3£¥Si4, tt 
B*3t«««lfcrt»a*©B** 1 BSt£-f S*t£©B 

BLfc«*BB«*lcB-3v»TfJ3{'tB (2-1) tB 

[0141] roMtit, 2 fc5c«ic*&-**ftBtt 

®©&smilg£ffr&1-3;:i:»;:«fc«J, B&©S/N©g 
v^SrlEtelwIUST-t, BSBBiaexfcBBfcs/ 
NOrt±trff 5r i:as-e#5. 

[0142] ( 2 - 4 ) fflie£%BB*ui¥£tt> m 

■CiBBfc-fSttlB (2-1) KBB0B&BBBB. 
[0 14 3] (2-5) MB££BBB9?BK:*lb< 

T«*a*fcajM-*«ft©B»tt, BfSoBasiuw 

*©BB^oy^-e«>4f+IB (2-1) (3EftoS%« 
fsiBH,, 

[0144] r ©f8fi£T-i4, gftBBBS^&a&Si;: 
fcttaBB^ssfcBBfc*** fta»*©*o±, ^-k 

[0145] (2-6) Biizm?/twi&!&m^mzi$\,^ 

T«*BB«ra»i-5BftOBBtt, *3fcBBBBfc«T» 
tfcfflR©». JB*©f>©-e*>5WE (2-1) icfEit 

[0146] Cl©{8j&T-f4, £%BftBS¥£a>teBlc 
*5V>T, S/Nfa±©)t*ftB#8iffi*tfcB3fc£:B*?'f 

5= 

[0 14 7] ir^t, rt«Bfr/flv-Cf&B«B*:fT3 
BrtBBW«BiUTI4, 16BBU— JfBBCBBLfc 
u-if 7"n -7&rtBB»*-r y*yi/trtt LT S ftftft 
*-C»AU u— IfJfcfcBBBttBfcBltLTBft, B 
B. BBBfcffS M&B#*>3. CCi5ftv-!f 
*©B«KJ:**B»Bt:ff 5 ^— JPBBBBTtt. N 
d : YAG U— tfftfti*©i§^*/l' : ¥— ©f&Stffl©!'- 
fJfcfcU'— ■ ^b-^ou- !f3(f-f K^BJCJ:9BB 
S8fflJC^V>-CffeJS^ffi«r!BJWL, ftft. BB, SKKc^co 

[oi48] '&*<r>mmx-\$. mv&Litxo 

Btfc©*3fcBBfc»T*}fcBWfclf SSJtBBBBi: ^ 
-if feBKB t ttflJKRtt bftTis 0 , JstBBfteoBJt 
5 i BBlci&«B©U"~»f3tlcJ: 9 u— if** 
BBfcf? J r fcttBBSffCJJ&T , £3t®§££ Lft* 
b ft&tttt trBB UTBBjJ»oB« C u-flMIM fc 
ff5rfcltBB"C*»ofc. 

[0 14 9] ittBo * 5 ft HHjS Bft 
B^^itTtt^, BW1-5fc»«**BBBBi:, KB 



Bou— !f*KJ:**B*:fT5fc»OU— !f»B»Bfc 
*B*.. «KBttBO«*BB fcu— !fftBfc asBBC 
^rB4B*BBBBKBO«BB*r«TK*f. 

[0150] 12 l 9 t «f »B i BBe 

T5TB4*3teBW»BB«©» 1 ©**Hfc«*BB©£ 
fW&Bfc^+IBBIJlBB-efcS. 

[0151] 4:B0>BXBBBBBBil, BBttBBffi 
^©Bfi3t©B3t&t«RB#B»ttd»e>0»3t©ttB«: 
tf 5l*lBB2 0 l«rB*.T^5. -t LT, Bfi£«r££ 
i-*B3tBBffl©Bfi3tB*Bi b"C, 0J;ll44 4 2nra 
©2f£,ft&5l£1-3He-C d (~!) *A-:*7 9 
A) !f3tB4*a*r*i-5BfiBu— !fBB2 0 2 
fcfiSx, *fc, ABBBB«rBB1-%^»coii4ltBBB. 
©3t2S£ UT &feifc fir»*i-5 ©7 
7'2 0 3 a &tti-SBttBBB%BBB2 0 3 ZIBz-X 
v»5.. 3 5>"fc, £ftB£oBXBtr£B1~S£ £©"?£ 
Sx**?-**-*- SffeBfflOU— tfJti LTW*.tf# 
*|-©Nd : YACU- tf SrBflkl-5 U'— Sf*B±*B«r 
*i-5»«B>— !fB*#Bt LTClftBBv— f&B 

2 3 0 trB*.T«J*3lvO*5. 

[0152] teJtffl U— !f BR 2 3 0 14, B£ft 1^— If 
jt*re«-f5U— !fW3t*«t tT©u— tf7'n-^2 

3 i#B«$iv H£Lfcu— !T3ttrU— ifrn-T^ 
3 I icffctt L U-if -y 2 3 1 £05fe«S<t 9 fei^ffl U 
— !f5t*ai»-C*5J:5K*oTV;5. JlfeBffl^— !f« 
S2 3 0-r»£1-5to«/lw'-lffti LTI4, fjfEEbig 
3fc«r£*B»fc!SHN' LT#fc*i5S3tB©B3fctt*i: t* 
MSKftiiotOTfcoT, BlBJtfSffl^©^©^ 
©/)5fflV>bn, SJI-fflNd : YAGU- tf (i££ 1 . 6 
6(im) ©flfelC, ^*->-v^©«^W-if^ #fl-©H 
o :YAGl/-f (IfiS2)im) , Er :YAGW- 
•f (fift»3(im) B*B^5'rt*SBrBT*>5. 

[0153] rtm^ 2 0 1 14, Sigffl U— 202 
*5^«a*B«ffl3t«»fi2 0 3*»f>©a»3t*^c» 
»*?eatt-$7>f h^K2 0 4t, BBBtrttttB 
©^DSSI5 2 0 6 *T-eit-t5-r *—*sU4 K2 0 5i# 
fflSffl 3 HTfc 5 , 7^f 14^7c«l©ffi^a 
©BBJcUffifflDta-^^— th/W = - K2 0 7F^**fa 
LTiSgfl©^ h^-r Y = *9 9 2 0 7 a £ £ ft 
T^5„ l*lBB2 0 1 JfeBfflu— !fBB2 

3 OfcBBSJxfcU— ^-^2 3 1 feBiaBiB*^- 
■r>*/w2 3 2**5EB3J»&jfcBB*-CBBUTBrt& 

nT*3»3, W— 1f7"D— ^2 3 1 ^f--VX^/V2 3 2 

[0154] JSbfiffl u-if«E 2 0 2&i«iMfBBB}t 
«SBIt2 0 3t4, rt««2 0 l^B<Jt*B9B?L5E 
3tfflT ^7*^ 2 0 8 KBBStl, iS3tfflT ; ?'7 s ^ 2 0 8 
(CUMErtttB2 0 1 ©7-T Ya*9 9 2 0 7 a 

;«^nt, BfiB 1"— !fBB 2 0 2*>5)©U— !f 3t 



(13) 



7-2 2 2 7 1 2 



mft&mmmmft&EHtmm'? 2 0 8*#L-crta 

[0 15 5] 0 8lt Bfifflu- 

1PSM2 0 2AVm%WL&%yt8?MS.2 0 3©fflW3t© 
JtK^ldffiS$^fc^iJ)5 7-2 0 9 t, TOl5 7~2 
0 9*®»)-t5 K?-f'<2 1 0 tic J: 9flJ>S$ixfcSS'M 
3tSJ&#©2 1 1 «riix.-C*J«3. TO 5-7-2 0 9©fi 
£ «ra»ttJw«1 9 *i S w t IC i o TBfi3fc*>5 VMSffl 
«««ffll»fl3t«:rtt!MtW9-r h3tf-f K2 0 4««ifi~ 

[0 15 6] F*9ti^2 0 1 ©g0gg|5 2 0 6C:I4, gftJB 

2 i 2*B«Sh, r^lr^ 2 1 2 
Kttii»W«S««t*Sailt«Jll«*>9 2 1 3 tilt 
3tH«a«»tft5*Jt««ffl*^9 2 1 4-£tf&K£ 

314, ****** t, MfcJH-fc ltOCCD2 1 5 t 

[0157] gftftSffl* ^ 9 2 l 4 14. «gfeft¥* 

16i, ®fcy4*9 2 1 6 £0&§ZE!rf SIIZBJl*- 
* 2 1 7 t , @i|E7 ^H2 16 £3$ Lfc{fe$rflMH1- 

S-^-^yfy-^T^T (i.i.) 2i8t, -f^ 

lfiLTroCCD2 19i, $e>l-IH4te7-r/U^ 2 1 
6 i>f^-^yf^>77'l'72 1 8 t «Fif|i-Sag£ $ 

JKfflU— !f*3/ hTVA'? 2 3 3 t 5Hig;l, Bi&ffll-'- 

1f««2 0 2«»?>©Bfi**Him-5r iKJ:oT#& 
ft**HMWft«DS*« (S*«««) Sr»«rt"5J:3lc 

4oTV^5, 13^7^ /U* 2 1 614, fiSJ^Wcil =4 8 
0-5 2 0nmC0?j?l£jiii7^/l'* t A.2 =6 3 0nm«± 

©#*a« ytfrfh ftmb iJhtRM fcn&at $ *t, 
iHE-f 3 - 1 id J: o t r. ft e> © y 4 * 9 &Wkia&* c 

IC/i.oTVNS. »f*y h7-f^ 2 3 

3tLTI4, femmu— !f3tK»^.U— tf^ffi/Bf 

y h7 4**tfim^bti* mmm^—vit 

[0 15 8] SJtfflT/T 5 ^ 2 1 214, rttiUtftttlBffi 

2 o 6^eai*nfc*9flsfli©itiifi'i£Ea9:*^fcTO 

57-2 2 Ot, TO5 7-2 2 0Srffi©ji"5 K7^^ 

2 2 1 ti£j:0«jasftfc«fc«)i*#»2 2 2zm*.x 

*3«9, TO 5 7- 2 2 O©fl£fca*W(c:SJ0Jft*.5£ 



t icio xm^m^ffl t a^m^ffl t k * > 7 «? & 
nmi2 o i x-&bfrit$&K®L*mif;imm* * 

7 2 1 3*>SVM4****ffl*>9 2 1 4~ig< iplC 

[0 15 9] ffiCftaft2 0 1, >£.itThT9'?9 2 1 
2, «3tM^ffl^^ 7 2 1 4 Sr-&A/-C»3tiR*^aasfll 

[0160] Bfrteji^S.^ffl* ^7213 ICI4* ^ 7 =» 
yha-/tor. 7 |> (CCU) 2 2 3/i5^$tV, CC 

D2 1 5©a^©aHkflr* (attiiteft*) 

TCCU2 2 3ffflfMSM$^ aMMMMftotf 
[0161] 1»lES***fl!# * ? 2 1 4 Ktti&jfciBMfc 

aafat LT©*3t®^aa?s2 2 4#8a*$*v 

C C D 2 1 9 ©ffl*©lWMt*' (SttMfclf *) ^A*> 
3*iT£*iii««ia«lI2 2 4Tjt*ttliS4*h. * 
3fe««Bfft©tr7**-flr**4fifc$h.5 £ 5 KftoT^ 

[0162] $rt, *a«9i^^^5y^sim-5# 
^ ;y^y(- B -72 2 sasKit&n, siytmryy 

? 2 0 8©K7^^2 10, S3tfflT^7^ 2 1 2© K 
7^^221, Wfr7 4*9 2 1 QOWShm*— 9 21 
7 , RV&ftmfot&WmW 2 2 4^i?-<$ >9MWim- 

[0163] gUISC C U 2 2 3&tftt%Blfc&a£a 2 
2 4 l4Si^^^^t Lt©t*f^^ y^-t 2 2 6 
CfiMfcSft, 9 #&ft5CCU 2 2 3 

©a*©a#a*pfffe«*t«3t«ss¥aicj: t>*&*t 

&:£3fci5ffc*Q.%&K2 2 4©m*©fi3t««B««*t 
^t-^T.-T yf-fr 2 2 6lCj;oTii^W(C^^b^ 
^iplC^oTV^o f7**^-f 2 2 6ICI4, ^ 

2 7 t , ft%B{feail$B2 2 4 ICfcV>T{f 

©fft^^ y fy^y|.B-7 2 2 8 t* 5 gE,«$tv 
tV^„ t*^^^ y^-Y 2 2 6©!±!^aiCI4*-^ 2 
2 9/05^$tV, t*ft7^ j/^y 2 2 6|CioTil^ 

$ tin. &ytmmmwn tum^m^mmm 

? 2 2 9KA/j$*vC»3t«»iH(l**:H:a««SSii«l 

[0164] *«l©«3t»Wrf&«KBlc*5V^ra««:tT 
5^ICI4, iy'/=y hn-7 2 2 5^6©^^ 5 
>^W»'«»0»*|iJ:oT, gS7tfflr^7 , ^ 2 0 8, 
S5tfflT^7*^2 1 2lCii9^^-r*X7taf.SO ; ^^7^ 
**«*4fc»ia****a!lRi--5. -©t 
5 2 2 5ICj;oT, S3tiflSlte 

feIM2 2 4rtt-«Slilh lE^fflT^T*^ 2 0 8© 
TOJ5 7-2 0 9, %dtmr¥-79 2 1 2©TO?7~ 



(14) 



•1fBS¥7-2 2 2 7 1 2 



2 2 0, *3tSISffl*> 7 2 1 4<r>m&y<(fl'9 2 1 6 

[0 1 6 5] m.%TbT#-?* 2 0 814. 1 0 

{cioT^T8!)5 7-2 0 9$r^ib-t5rtJcJ:9, a* 
&g/83tiSiU£©2 03©5i/72 0 3 i^&Og&W 
3ttafi«»^— !f»B2 0 2ri>t><DIS)jg7ttSr9)!?& 
X, f^m^2 0 1 ©7^f l»*fW K2 0 4lC*36-*-5. £ 
JtfflT^'T'^ 2 0 8*>6**»*vfc3t«:, 7>f htf'f K2 

o4Srao-crtatt2oi<o*«a*-eeai$ix, gtr* 

rt^2 0 1 rt^Jfifi-f S-f >-SW K2 0 5»C<fc9 
^7£<IW<O&0gSiJ 2 0 6 S-ceislStiS, 

[o 1 6 6] Qytmry-y*? 2 1 21s, K?-f'<2 2i 

tJ:otpT»57-2 2 0*SE«W5wtfcJ:9, rtfc 
i20 1 co4gagg!S 2 0 6*»5>©flft«:a*-*-5*^7t:«J 
9&X, ItiM'^IfIiffl*>7 2 1 3-, SJfc 
ta^{&^*7ta^ffl*^7 2 1 4-#<„ 
[0 16 7] e&*oailf«SfflB9J3fCflRn$*vfc* 
(aaaa&) I*, iM§l*^2 1 3K$= 
VTrtK$ttfcCCD2 1 5 its, tL 

2 2 6^i£lU*Jx* 0 

[0168] ©MTt&jf.ft-fS r i tio-C#e>H5« 
a»tfc©*3ta It, 5 2 

1 4(w*3V>-C, 2 1 6 lC«fc , * 

^•77^721 8-C'i:7t^^3tt§*§$<XTCCD2 1 9 

*tta^it2 2 *7t®^®^f#t L 

Ttf7*^-^-f yft 2 2 6^iHiii$tu5. m?&k7 4 
A-*2 1 6 (Cfc 9#a£*lfcA.l . 12 0>2otf>jfcft?!? 

-caataaasa 

h ?|;:£oTi3 9, *Jtffi^*QrS 
3£B2 2 4lc*m3«*to«lc£9jEatttt£aS»{fc 
*ase»J£;lxfca*aSfflttas£a£:h.3. 

[0 16 9] f^^W yf-^2 2 6(CA73$Hfca« 

a^51i*Xt/*3ta^ffiitfe«2ocDiE«!ft, 

2 2 8*>f>o^SSi5fit«offigiJfS^ 

*^ttia*««IBia*s*=^ 2 2 9^tfi7j£ft, 

2 2 gicaaaaaasfcttaftaftaa^a^sft 
5. t'x^-^-r y ^ 2 2 6 it, meiK9J{t »k 

[0 17 0] *«W«3t»rrft*»Bl£»v^T**»rr 



gg2 3 0l£««**lfcU— V7U-7-2. 3 1 £f*)£g 
2 0 l©ft>^l'2 3 2£ffilLTrttttt5fcNlttJ:9 
a«3-ti\ !fiS2 3 Ori^cOf&gUll'-if 

*fca«»*©aaiWttttNBW1-$. dou-lfa?. 
Itfc.fc9, u-"mWMfci4»i*fcii«iU MU 

[0 17 1] «3ta^ffl*/7 2 1 4K*iV> 

T, ^V7^->77^7 2 1 8£0mr*»-lt^y< 

-^y7y->77^72 1 8fc«B1-.5fc»©?&aUfl 
!f*y F7^/^ 2 3 3jiSE«$JVC*5 9» w»f& 
SUBl — *ft>v h7^yu^ 2 3 3 ICtoTf&Sfffl »f 

9-f >-S?-f yT>->77>f72 1 8 
It5r ££KltT£5 <fc5lCLT^3, fcfc, f&SRfflV 

[0172] 3 1 ^b^teSfffl I'— if 

TttO.BS.Wfifilt, #RltF>SSE^2 0 l©fty^l-2 3 

2 ©Bn»roa*»jiTa3taa«K:*j^5Bfs«>fl[B 

2 3 i»5fesga5*j5Sitt^r(sgt lt, a*aaL4as&a 
ao&BKiaaffl u— jj»3t«raw-c * a «t 5 k lt t> a 

[0173] femm u— y*3t»w J: 3 I'-iffflWaffittffl 
fiJtfca«LTiB3tfc*Uc <**£«>, a&*t&& 

fit»*3taai4, iE^ge, aatticamtT, i — ■ fjtjc 

WtlJtSt (&E35) <7?3orogI5^|C'S7t<7?^li. (•*• 
[0174] *^JT-(t, -t-^ 2 2 9±£0^itM^il{S 

. t, Wxi4, E^gp^^, ffi%tt mmzxzRitm 

Sr#, u— !fa*tStir*3t©4v^ft«»«re4fct4a 

if oEa as-^ffisaj t ft** ^ &x*ix?Mm.* y 

7ta^ii^±ic^7n$tt, a*ttoa#ta«riEBi-5w 
t*ia-c*>9, aaea*:ttfflL-ca*»t«iB»t* 

[0175] tt±© j: 7 ic, m7t^^Bro*7ta^ffl 
lCi9, *««1#J«-C^7t^irrfflrtm^e:7>UT^7t^ 

*^tT5 - t3*s**c?rafc*5. sjta^iii{fe 

T. !ffflW»cJ:5?&*»a»ia[«:jE»«^*a»i 

it** 5 fe-eaia* 7 -*^-r 5 w t \zx 9 , te^iaa 
att:*ajHw«jjij-o*. aaaatraBL^^&aa^ 



(15) 



mm¥7-2 2 2 7 1 2 



[0176] in 2 o i4s#aBt is—fm&k tmmc 

[0177] ^2 n&MMK. Si 9<om ©HJfiCTro 

ffi*^721 4T?BB<S*vfc»*B<0BBflr*fc*Bt- 
*£%BftaS£B2 2 4t*, JlftR«V— 7BB2 3 0 
icfeBBSft, tt%B{fc*HB$IE2 2 4 J: 0 »BB i"- 
-PBB2 3 0^w-tfffijWtt»«*aHSaiSft6J:3fc 

[0178] -tCOM ©gfl#CD{SfJ&l4B l 9 ©Hi <dMM 

[0179] Milgffl U~~ tM£S 2 0 2 7J»f)«iaiB3t&tI 

^721 2TBBLTB3teBB»BBB2 2 4fc.fci>fll 

2 2 9 kb* u-tBjtBB. ®m%ni, :«i 

SfcBjfcBBfcfTV^jtf'b, feJSffl V"~ MSB 2 3 0* 
e><&ii&*JBi'-"!P3fc£rtB»2 0 1 ifrVX\<>— f-fu 
-y 2 3 2 ©5fc«B «fc 9 H ttSMfc~!8*t U u— !f Btttt 

[0180] ^Jta^B^tt, BifioB 1 ©£» 

*3t©/.C^*ifi»# 6 4 fc»±B* if © jEtta-^SBSB t 
ttH45fe-C*ix-Ptu»[Bl*5-**S*t, r©3bt® 
BBBfcfiB LTBftBB L&# & BBB W'— if *SrW 

[0181] S3tiii»*aa^B 2 2 4icj;o 

T> ^?>ftfc&ffi&ft©£ftB?[SB{!&J:9#ra©$EH 
^»B«Mi*rflWL, B3t««BB©«»tcJ:0 
fflWMWf *4rttW LTf&Jgffl u-lf »B 2 3 0 coffiW 

[0182] B*»W»c J: 0 > BBBcottffltfBBS 
Jx, ^©ttffl*:^— y*BWf&*LT^<as. rot*, 

* 2 2 9 «B3te««BB±-Ctt#fia5#»'> u w—if 
BBfttt (BB. B«Lfc»») &^1-J&^&fecoSl7* 
BB««r*TU— «fW*rt-*fc, oufctt 

B£*5^T*fitt (-ffcfrfcBBtt) #*>S»£JcB3fc 
BB&BBB2 2 4*»€)BB»fr*+fll***>fir fcK 
g-3< u— if HJfBffift *#»BB i^— «SB 2 3 0- 
fcB^Sft, BBB^— f^B2 3 OfrfeBBBw— ftt 
#HJ8tS*i5. S*BBB»fc:fc^TsML»;*sfc< 
9 , 05j£gR&^-f ft##£ < 4ot w— if HBBtttt* 
jjt*7fcft5fc. i*i«rBitTBBfflv— 9*BB2 3 o 

[0 18 3] rcOip|l > B3t«BB«(OttB(iJ:o-C 



B3-Cfc5i»4r*3tBBBB*»€>*IBL4*bS»«lfc 

1fB»«rfTorBB»Sr u~ ifBBBB-Ct. 
•oBBAv^-U'BBBB^Bfcftft. 
[0184] ^©ffe<Df^fflfiVa*l±0 190lirol 

[0185] B 2 1 te£7tBgSi i^— IfBBiaJSWBK 
*TB*B*B»Hi&*BB©B 3 ©£&ttlcft*&B©£ 

* ^«j*kb a -e *> * . 

[0186] 31 3 ©H1£0<JI4, B 2 0 ©gl 2 ©JlffitflJ© 

BBBAlcttBft t'— !f*«)«l+BBlc J: 9 £tt«i§fSB 
BiBBBBBBi:0«]»*SrW»1-*«BB«4rln*. 
fctWTfeS. BBBV— jfJttrWBi-SBBBW— jf 
gefl 2 3 0 ef^-fyf^3y|-D-72 28 

u-- tf ttltff*tfBBB u—fBB 2 3 

Oil? fx^^-T 2 2 8~-i£tt|$ 

[0187] *<Dtt«>B£0>B&llB 19©JB1 on*. 
«tB»ffc9, BBtrBB+5. 
[0 18 8] BftBB. Btt*fTV*ft#b. i&BJBf- 

IfBB 2 3 0J;*) f&mm f— !fJt«rW« U u— «Mt 
+/3SB2 3 o MUJfflUJtrbW*^ j/^^ 

= >hn-7 2 2 8Ci0 1 2 2 SfcBflrfSB 

£SBB©t2JB;i£BW1- 5. t'-rd-^^ yf^a^h 
a-7 2 2 8ii, U'— SfWBB*trft»t* i fft^^ 

2 2 6 Sr«OBx.iHBl,-C*=^ 2 2 9^tH^-f5 

BBB9«riTBB-C«><&BBBBBBB*^BBL. * 
-^ 2 2 9Kiffi*BBH«*r**Lra3tBBHBS:d- 
7(d-5 c i-$tfcfe, ifBMBBfttflftBBBB 
ic J: o «tBSt«SWtSrB«1-* «t 5 (c-TSo 
[0 18 9] #, B2 ooB2«>BBB2:B 

•ft. B%BB^SBB2 2 4lc4oVNT*7tH^B^J: 
9BBBB (BB»W«ffl««fl:) *B»L, BB«o 
»*#*<fcoiti£tefeB/fli'— 1FBB2 3 o^coi' 
— !f W»W»fll**r*7 1 LTf&Bfli u— !f «»Uil**: 

[0 19 0] r«J; 5K, BBffl v^— !f*©ajB«BK 
J: c -CBJtBBBB fc a'&mfUfflfg t n^TL^U'm 
5: t lc«t "5 . fe^ffl u— PliiireicttTOB-Cfcsa 
*BBBB**-^B*LT. ffe^gl5tt:5rl^BM«l^i:ISI 

TL*5»*i1>4<, «#asgc^, BBlcv-lfBB* 

[0 19 1] &K> B3tBBBB«rBm-f5fcA«)*^ 
BBtfiSfflrojtBi L-CB^XBtrBV^B3KBBBB 
OBBBtrB 2 3 K^-f- 

[0 19 2] *«OB3tBB»Btt, iiftfMcoSfe 
BBB*rB*fc»!>©»^**:B*1-*B^3tB2 4 3 a 



(16) 
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*%i-zmn-ftm^&t lt 2 4 3 

7U £7tffiT^7** 2 0 8$r^LT^«^2 4 1 

[0 1 9 3] 1*331812 4 1 14. jafi^U— if 16 S 2 0 2 
fc 5 V 2 4 3 *»5>OtMf3t T 
&mt27J h^K2 4 4 i> ftftft&gftffiO&IB 
SB 2 4 6 *"Cfc3t-*-a-<'*-^JtM' K2 4 5 £#ffft£ 
ftT&S, 9^ K2 4 4;!l5^fi§$ftfc3■-^-■!>- 

A-=l- K2 4 7«S9S©9>l' htf->f h'=>*tf 2 4 7 a# 
Eft/ST^T 5 * 2 0 8 Idgsgg$ft5 £ P KftoTV**. 

[01941 is^fciR**«av*«.3tiR**ai*4rt 
m^2 4 i £DgDggc2 4 BtsssftasifejiT^* 

2 l 2ldl4, £7tftgffl#;<9 2 1 4 i^flft&ffl??/ 

3fc«£ffl# * 7 2 14 l4$7tiI{&&3S=£g 2 4 9 

$ft> S)«ffl*>7 2 1 4-C«fc*ftfcS3fc«£* 

[0195] j5tfM5&&ffl# ^ 7 2 4 8 liC C U 2 

mm%Z/y 2 4 8T*f{g>$ftfe#^ftg{fecDjIi{!fc{f * 
I4CCU2 2 3T{f*&33$ftT$7tiIH&&31igM2 4 

9 en, r vmftmikm^zmz&itwMtitAm 

2 2 9 fc«a* 4x» ^3tM^*aa^l 2 4 9 Wffl7JC0£ 
3t«*Bife#*=-^ 2 2 9 Id** 3 ft* iJtftoTV^ 
5 = 

[0196] -twtewaj^icisv^tia 1 9 was 1 w^ss 

[0 19 7] *W»$3te«SiSttK^T*ft««&ff 

ft/Br^T';? 2 0 8WPT®j5 7-2 0 9, %.%mT 
? 2 1 2 ff)-*im 5 7-2 2 0, gftft^ffl 36/9214 

©BME7-f A'^ 2 l eaftftflwmntrJ: 9« BKfefliT 

i/T^ 2 0 8&tf§7tJ3Ty7'* 2 1 2^9J"9iftK.©l^ 

[0198] gSft/BTyT** 2 0 8 14, Ubigffl U— tfft 
S2 0 2d»?>CO®jg3ti^jtl[Sg«2 4 3*»t)©*n 
3ti:*W9**. rt««2 4 1 W9-T htf'T K2 4 4IC 
E)Wr/^? 2 0 8*6*Wlfc*tt. 9 
htf-T K2 4 4 $rjioTrtmiH2 4 1 c0$fe3SSB* -Cfit 
ii£ft, 89*©««#*asffi'-W*>o-C!SWSft5. ft 

gm&mLfr b *> #»4, *7tft^«^ 5 v M4*flft 

ftfttL-C. rtflUt2 4 lrt*rfta-f*-f>— K 
2 4 5»Cfc9 3 i 7cffl|co£l]M8IS2 4 6*-Cgig$ft5« 
[0 19 9] %i%mT?79 2 1 214, ft&£S2 4 100 
ftU*B2 4 6a»e>«ftS:m/j-*-«*/94r*5J9ft*.. $ 



3tft«ft*:*3t««ffl*> 9 2 14^ #fl-ftfi?{fe£# 
m*^7 2 4 8~g<„ 

[0 2 00] #*SS91*T!891 * ftfcaWftfc (#*ft 
f£{£) 14. *flft6JB#;< 9 2 4 8l^fc^-CI*9iS$ftfc 
CCD 2 1 5 Id <£ 9 ift{& cF ft, *^®ttl©ft«l(t^C 

cu2 2 3^eii$ft-c«^-iag$ft, 

LT£7tIi{fe*&3igffl2 4 9^&£;Sft5 s 
[0 2 0 1] BiBJt«r9M*i-*rtlcJ:oT»6>ft5» 
fcgB<itf>£7t{fc (£*&&&) 14, «*«!»«*/ 5 2 
l 4 ldj3V>-c, ®te7*/u*2 1 6lcJ:9iE#»fcftSe 

ttfc 2 O0«ft«^(7?*7t^ 

##i§i&£ft, 4" /— •^>f>'->77'f T2 1 8f* 
jfcfc#*8ft£ftTCCD2 1 9T'lS{£Sft5o -tb 
"C, ^3tiStfefi0ft{ftffi^^7tii5ftffla«tt2 2 4-g 

Kf£ft5 0 

[0 2 02] i&7til^*aS^g 2 2 4ld*5V>T. Sttft 

^/7 2 1 At^a^k%-mm.m^\t^nhxm 

& t fc&ffi* 9 Id j: 13 jE*fl$<fc t ftSffiffi £ # 

#««WJ^fc*i&*ft«ft««*#ffa**ft, Sftftg 
B5ife#:*-* 2 2 9»d*jj*$fta e 
[0 2 03] *^5t«3SIB 24 3 ;i>e>ro#fl-3t<7>SUttld 

!!£5t*> d: «#4141fg{fea» 6 teffi&SBfttOiiiiSlfficD* 
*>ft<5. m7tiSi^i4S^S$li-ccoifiLiK 
v^fcfc, Jt«aid'J:oTS3t»WlclR9^ 
£t38ft#*>5„ *«"CI4, £%ft{fe«i2g 

12 2 4ld:fo^-CCCU2 2 3 ^CO^B^If ^Idg 
^TSttiBftfi^SrftEU WitfAaftldlCC-Cfll 

Swiiv>lcJ:5^«rffljEtfc^7tftgiffii^?r^1- 

S„ 

[0204] ;»i 5 id, ^|id«tfti4, ^Ttft^iS^ 

[0 2 0 5] ft(d % jafi3t«i»3t*aS:*3t«ftffl©rt 
««S:»«SMt^»< ^ KtidiSltfc^Ttft^SW 
ftjftfl^B 2 4 aVH 2 5 ldin-t- n H 2 4 f*£%ftft$ 
BO±flE«J««f*i-«J«BlWH, @2 5l4^-f Kt©56 
iSsSgB ?T7n1-#4mil T* fc * . 

[0 2 0 6] *^'|co#)ttt^^Sf4 > flslffirtldif A-rs 
rt^«2 0 1 «:Jff*ai5tt^ft< h'^mt LTW«« 
h9*-A-**»e»i5i!fW Kf25 1 fcftji 
TV^^ U dcOT"/^ K»2 5 lld|4, afi«U— !f8lB2 
0 2 JdfiSft* ftKu— tf|Sll*»5>«)afi3t«r*< 
at L-CCOU— if^-f K2 5 2^^ffl!l^f5 5 l cfflgr>t-C 
tfii^ftT^o^ . BdfifflW— ifj£g2 0 2^b<OWif&± 
^3jt?5>ft5 J: 9 (-^oTV>5c I3 2 4ld7F-fj: ^ 
— Sf3(f-f K 2 5 2 tt$feft#;<f>r Kf 25 1 <D5fe»ffild§5 



(17) 
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®3t2 5 3^fflW$*t'5J:5»C^oXV>5 0 i2 4C* 

-rm^mvii, tjv Kf 2 5 1 yz.ytv-ym K2 5 2 

ai4#fflui$*v Kff2 5 i©iW;£ »f 

#©©»£# 2 5 szmatx-Z z>£'jlzt£^x\,^ 0 
[0 2 0 7] *«sjTli> ftM&W'Ofoz.Zmft.mTyy' 

- K2 0 1 ^mmmm i p?;mkm%MMW.2 0 3ic» 
a*«*ffl*aiasi2 0 3*>e>ois)if««ffli» 

[0 2 0 8] Afttt2 0 1 ©&Hggfl2 0 6IC»4$ 

Jt^T^T"? 2 1 2 4r^-L-CjiSM^ffl*>7 2 1 3& 

Miffi*^2 1 4#a«*ixT*t'o, aura* 
^•saa-rs c c u 2 2 3 t , *7tgt&ffl7> * 7 2 1 4 -c 

te&SSlffi 2 2 4 t« s hrr*^>f y^-r 2 2 6Ctt« 
$tlTV^5„ t'ft^^yft2 26li 1 7^h?^y 
^2 2 7^e><0^7rJCj:9 CCU2 2 3*»e><0ifiJB1B8 

ifiifft(S*k*3tii4fc«a«tt2 2 4a»e>©£3t«£»4ft 
fll»i:*raWSIc;«I5»*., * 2 2 9'^ttl^i"5 J; 

[0 2 0 9] #0g©£3fc**S6«C:fc^TS3t«S«rff 

7*—A>&<Oit>( Kf 25 1 K<ff2 5 

l ©rtlfilcrt««2 o lOfflAaJSrfflii^^iCt^J: 
9rt««2 o i tr#BA(£ttAtTiMl«Hk«ffi*-C« 
<., ifi*««SrfT5»&lci4, rtS!2 0 ico 7-^ hsW 
•Y K2 0 4Sr^-L.Tjffi^^ffl3tjB(^S2 0 3i>6JJ6 

[0210] *Jfc*«&fT5»£fctt, Kf25 1 
fctPiiSnfew— 9* tf-f K2 5 2tr^LTfljBffl^— !f 

^^2 o 2*»e>»iae3fe*«*«-**ffi-s8Wi., 

S^*^7 2 1 4T*5t««(ft*rJHftL-C*3t**iIil 

[0211] att«*Htttt*fc n 

T 2 2 eX'&mztyV&x.bfo, 2 2 9"-iHPjtl 

[0212] r co J: 5 \z, *tt-ci*, fflifi*«i0*Jt#a 

-T Ktf IcttttS r tlCj;^, jSttHfcJ^-lciafiftfcffil 
, J: 0 A»****JRii««:»5 C £ 3fc 
ft, 3E»ft**IWIf*:ff 5 C t #-C# £. 
[0 2 13] &IC, rtffi«©f-ir>*-'HC»S©rtffl«E 

jtasiSB©»j«««:ia 2 5 ic^-r c 

[0214] *W©*3t««*«l4, &*«!&fcfTSfc 



©©(*»£& 2 6 0 k UT, *&©&;* 3 -7° 2 61t, 
3g7.3-7*2 6 1 ©^-t>*/WC^a2ft5iW£©^* 
3-t"2 6 2 fcSrfliTV^. 

[0 2 15] 7*2 6 1 14, ai/'t-t^a- K 

2 6 3 l*j 7 >f h#-f Kroflrawca-feflWifc 

iHa©«DgSB2 6 4 fcaHMMM!** 7 2 1 StfttfltStl 
T^S. iit«^ffl*^7 2 1 3 ICl4«Hfefl| 94HS$B 
(CCU) 2 2 3*S^$tl, CCU 2 2 3 tirt«aESi 

6 5 ic«U*=»-7*2 6 l -CftbftfcattMlMfcPXjii 

[0 2 16] ^^3— 7'2 6 214, a=/^-f/U3- K 
2 6 ertlCtfa^nfe?^ K©SS8SlCJi/jjffi/fl U- 

■•/812 0 2;S*««t3*X, *7cffl©*BWB2 6 7K*3t 

3„ *3t**ffl*^ 7 2 1 4 lCf*£ftB{fe&Jl$B2 2 

4 as«tt*n. gftBttaasiE 224 ni£?tm&*- 
?>=-72 6 2X'®bhtzmt®mmmft%*$tiz£ 

5 left ot^5„ 

[0 2 17] *«©&#«S£11K::|3<,v-c«S&fTv» 
fd!4, S,^=3— 7"2 6 1 O^f^^y^-^iZf 7^=3-7 2 6 
2£tfaU ^7,3-7*2 6 lSrflsK^AU-Cfi^ 
n-7°2 6 l&U5^Xn-7 s 2 6 2 ©SfciSBSBSrSfSStft 
ffiit^m < o HI 2 5 ©0"|T-f4, 3 -7 s 2 6 1 ©J?A 

6 2 ^^J±S^-yr^>, -t LT, 3-7*2 6 UCj:9a 
*«Sffl!HW3tS:IS*tL-Cfa«*t*SMt©a««Slk«: 

Wrx, cn?ra^s^ffl7J> 7 2 1 3-c«»u ®mm 
*tccu2 2 3-cflnwaatTa*ii«Bifc%rta«i 

[0 2 18] Sfe. ^^3-7"2 6 2 let 9B!l®7tSrSS 

112 2 4 LTS*«*B«fcSfcHife*= * 

2 6 8lw^1-5„ 

[0 2 19] CO J: SIC.' *3t««lC*-^^ = -'7*ffl© 

rta**fflv^ct»cj:ij» aa©f7 3-7"2 6 2-c- 
flirts* 45. a^©^«^si-*5^T, m© 

5 U 

[0 2 2 0] [ftB] 

(3-D ^a^st^^f^»{^lc*3^^T^3it^|g'fe$*5c 
t , irenifiXK^jftA»& ©Bja*ica^ < 86^»*sb 
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[0 2 2 1 ] C(0«J«T-I4, Bfi%*¥§to>£><onfift 
*«?R*Hfctttt^HlW L . j: "3 a&StS 

SMfcK*Jtt*]E1Ml5<fc. #5«aWtOtiJ9J*ft$ft5« * 

fc, u— mit^tkx.xfi'— mx^-mci. q @ 

jcioT, RltettXftofltftx^* hA4MtlcJ:9aik 

rit^aiS. r*ucj:9. u-irft«Wfctr*JtPItLhr 
-5,; -ffctofc, tt£fcKJ:3£Atttt0>aX4tfcil]. 

[0 2 2 2] (3-2) Ja**f*ai(ft:lw}3Vv-C3bt& 

ami"— VKzwAL't-zfemm^— fw^mb. fiie 

Ac 

[0 2 2 3] ( 3 - 3 ) IffiEteSSUB !f 
Z7 4A,*^m%&i-Z>tf*e, (3-1) Ett'(0%3t»Nlr 

[0224] d teisffi f 3S4#a^?j 

>-y^yfy->77-f7©siI*ffl7^;^?tiao 
-CGfc*$;}t3„ BfittfcJ:5aa#*«Mfc»£5fc 

IE***3t»rr4rff 5 - t^f5 a 



[0 2 2 5] (3-4) WE*3tii5it«iS^aiC«t 
9. S**©«fiKJ:oTlWEte*fflu— !f*£¥»© 
i^— !f*«>aW*rlW»i-5f+E (3-1) Gft(0S3b» 

[0 2 2 6] S7tBtfei&S^aic:j:o 

Sow— «fjtount*H*Jh1-*J:5WflP*h'5. 
«fc 9 » £.Sft'MB0 u— !fflMtasfr*>li, JgSroffeSfffi 
!f*BUt©»h.as4< . ftiiu- !flBWf6«tr1? 

[ 0 2 2 7 ] (3-5) £P>|cai{KB«gJl<0!BH3te 

aansrasf-ai:. &a»a£Taa^©aflfa&ii«i 
auEtt*iiiift4!ia*aroa^«>s*asiB«ii:*«i 

9*jL5W««J»^at*:ffljt, fttEf&aSffl tf IS 
4fio !f B*W!»fcJ: oTffiE«"{fcW»*.*«© 
•«9**SrlW»1-4{'tE (3-1) E4K<o¥£»Mrfe* 

[0228] r f&SSfi! f— tf *^a© u 

u- if aut«rictta*a«s««:**-r5 - 1 

IwJ; 9, ££4 i"-- tf BMti&a&fT ? £ i S„ 
[0 2 2 9] (3-6) «MS»a»fi[|Ci3^T*3t«r 

ig3tM#at, !WE]aiB3t»*a*»5>«)Bfi3tK:3i;<J< 
a«3*«SW!troS3tSr«»-C*3t«««l<r»«*JtiRfll 

#5#^tHK*^at, WE*^*iR*#«lcJ:oT#l 

•^■(•rS^t S9E»3tiR«¥aK J: 9 ft &4xfc»3t«!Wft 
WH^S^2rl(fijETSStJtli«*aS^at, Sr**fc* 

*a^^^, 

[0 2 3 0] rOffiBgTii, #^3titX*^aiC«fcoT* 
*^4Bfc*ii5. rtilCt9, a^*t*SMi«ifii5Efiro 

[0 23i] cj-7) aaatfctttfcicfe^-cittjte* 
fijt«#a t . ftnEBfi3tM^a^6 ©aajfefcaaat 

a 5*1, «JEHne*jB#ad»e>©afijtics-3<a!S# 

[0 2 3 2] rwfflffi£TI4, ^/-f K^SrtWWJt^a^ 
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K^afcJ&fift<B**¥a*Rtt3£i:KJ: 

#-Ct, <t9jEffl|/i*5t^»r^^t^S <! 
[0 2 3 3] tri-c, ****»B-e£{Ma*#]Ett 

L fc# ?> £#IIttt&fi W[!Di!!i(0» U ^J»fc fcO#tfcSHi 

]EiUc*3t«*«rfT 5 :ii«Li'ofc JfflKfc 
4rffilfl»iiSfS^K» (&T*«BHBte«) T*I4, 

ffijSifcM U r -5 *3t • 
[0 2 3 4] «T<0.fc?fcS3fc*SS3£*©l*iffi 

[0 2 3 5] m 2 6 fcV> LH 2 8 »S3t«!RSSUtroffira 
JgjftMfco-XlfcfflKfli*. 0 2 6 l±a%M!!l£*04l 

wastca 9 w»t e>H528iw»»j«#a t u-ccoaw*^ 
-«r*-i-ttwia, m 2 8f4fflw»»*#a-cfcsaw* 

[0 2 3 6 ] 121 2 6 iCfrrfX 5 fc£*SSUSIt 300 
(4, ffiASB3 1 llcMlX¥X3 1 2&(flRiJ]%¥ft3 

ft) 3 i o 2 t, ;©M3 i o fclM!**flH*+* 

[0 2 3 7] ftMMW 3 2 0 fc LTiarttSIt 3 1 0 Oflg 

^7^3 2 1 fc^&«;lfcffltt«JM!3fcW86B3 2 2 
t» ^3tM^ifl»0iJ^ff N H»-CdW— !f*44f«rW 

[0238] mimmrni® xweit 3 2 2 a» o taut $ 

H5!fW3feH, y l^-WVXS 2 1 a&ftlXi&%®.& 
ffl3t«3Stt3 2 2^ffia*nfc*IRfflT^^^ 3 2 5 CO 
*fWVX3 2 4 a ^i@j§LT5^5; 7-3 2 fiT'EW 



Sit, i*^^3 2 4 c -CrtflUt^7C«<0JefMC 3 1 

4 omm^bmtaLx^-^—f^^— K3 i so^gn 

Zfti&tZ?-! K3 1 6 WS!®Wfe7t£*V W 

ffi?-f h*f-r K 3 1 6 Ojfeii«K:**»*LBiW3fe^* 3 1 

[0 2 3 9] WART? 79 3 2 5 d&gc^tlfc 

mamkfflaaKei 3 2 3^e>aiit$n5^— tfjtn, 

7-f K-!r— ^3 2 3 a fc^LT3l£8lfflT*V* 

3 2 5®3t^U^X3 2 4 b fcifi® U 3tf UVX3 2 

4 ctrtil3 1 O^ibSttJ^fc^ b^-T K3 1 6 
o&iBBifclfcJfcSix. BuKv-r K3 l 605feSSffl'l 

[0 2 4 0] fcib\ |*)&0t3 1 OOtC^SiSffllgB^feigffl 
t^/U=i— K3 1 514, 3^^3l5aJ: 

^LTfclWBT^* 3 2 5ic*ftg&£%K$*u*J: 

5l-ftoTV>5c %MRT9'y'9 3 2 5lZ£iX 

ft*^ft*ieimafflftaK£B3 2 2 jti* 

3t*«ffl tttKfSB 3 2 3 -C*t«£ * ft 5 & JtM^ffl %*£ 
13 2 3C0U—Hf)ti:l4, JtjRlffl h*7^'<3 2 7iCj;-5 
T»t5£«;7-3 2 6 roa££JS"J13t$)&3£|I 3 
2 8i:J:oTH [ l'3tllttl, *»4»' 
-*fcWRttfc«*jt* r t tc tot, *Jvt*i©BllW 

5t^a^^>-X3 2 4 c ^Lt7-< btf-f KaHSffilw 
5 Kfco TV'S. 
[0 2 4 1 ] -fft*?^. JfejRffl h'yJ'<3 2 7|ci;oT 

»U 2 6 0{fctt&iaWttl^B£3>&*. 

fct^^)ta«iia!!iii^S3 2 3*»?>ttl«Snfc«36* 

[0 2 4 2] * Lt, rt^3 1 0 cOfiB9)3t¥* 3 1 3 

5S3t*srt««E3 l 0©«S3t*»3 l 2-C*9-(c:Sa 
$tv^J:3il2 7|Cflrf J:5Jw, rtm^3 1 OOjfASR 
&M»&WkimbtoaM2 1 0©IBW*4)t3R3 1 3S 
t«i*3t**3 l 2 j;omi£2Bntttr)8Ai- 
tifrBLk LT^rflgC3 7 S^W-f^RtSitt-CFiiea&U 1 
S3tS:Siai"5aW 3 7 0isa9#ltbti'SJ:5 
iCftoTVS:, C©SW*^-3 7 0f4, ajBfflW'— tf 
3t» ^a ICS* L T}8i§tt W J: V n« tL tf, ^?7 4T-# 

5S?#77,, bk— 7 ir©jfc3fctM6K>* * * y 

[0 2 4 3] fcio, a^*^-3 7 0iSr©9^tt/i(*) : ffi 

5 r t tffeio J: 5 aw*/<- 3 7 0 wtSAWSIJt* 
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3 7 l frttttfc 0 . ttJM-* X o lcffiAgB$fc38& 
fcRS^B^IC^-f 5£#(C. ^7cM<DfflQ 3 7 2Bi8 
gfllC^mKSB 3 7 lfc#jSL-CV*5. *«K»3 
7 io>ttt>")lc®mm$> (3FH*) *»*■*-« J: 3 fcL 

[0 2 4 4] H2 6{C^1-J;9l-rtmm3 1 0 WffiSjfe 
9X3 1 2A^bmm-ti^f *—*J1t4 K3 1 7 ©magic 
ER£*x5&BS5 3 1 8(Cliii^a^ffl*/7 3 3 25. 

* 7 3 3 3©rocD*p«-7«:S^fflTy 
3 3 1 (CS«tT«AUfc«{KKti3 3 Off Bit & 

[0 2 4 5] tStt^S 3 3 0 ©~o©# * 7 . iiftK^ 
ffl*>73 3 2 < fttf*JMMUB#;><?3 3 3tt, &0g& 

3 1 8IC|l^Lfclg&fflr^7 > ^ 3 3 1 li«5StS3£$^ 
TV^S. MEiBftBJlMl* /733 2 ClliittfeJilffift 

f Sifcttft** 3 3 2 a ST/ii^li^ffi C C D 3 3 2 b 

4 ifiweKasit, £*«s/8* * 7333 \ut%ft®.m 

£8IB-f ■57t*t0lHli|E7-C/'U^ 3 3 3 a , Z © 0(155 7 f 
/^ 3 3 3 a SrlaMe^-tirS^ffibffl-^— ^ 3 3 3 b, 
»tt©««Wt«rlS«**5JS«t3t*3R3 3 3 c, «» 

T (BIT I. I. fc«MB) 3 3 3 d&tfi£7t«ig/lCC 
D 3 3 3 e * if *Eltt$axTV^. 

[0246] ftjs, tiassutaryyif 3 3 1 ji«»oR 

JHSPMMfcfc. r©»«JB7#'7*# 3 3 1 \zmm Zhlz 

al#M&/8# ^7 3 3 2 RV«3t«»ffl * > 7 3 3 3 \Z 
± 5 , BtfeSJt&BS 3 3 

[0 2 4 7] dWlg&gjJ&glB 3 3 4 11, Jt&ffl h'v4 
'<3 3 4 ai, r<OM K?-f'<3 3 4 a fcioTB 
»-f<5E*U?-3 3 4 bfcifa»fe«WtaftTir*fi. * 

LT\ a*SWJt*sSHWJfc*3R 3 l 3 7j^WW$ttTV> 
tS&ffl K5-f'<3 3 4.8-CRW55-3 3 4 b 
«0ffiBtria«l'SMittllCiB»A5wi:lcJ:o-Ctt*ft«l 
£iifttlL&ffl# > 7 3 3 2 ics£# , ^TtM^ffl u-lf 3fc 
^BBW3t¥*3 1 3*»6UW$Jx-CV^i#JCttSWftffl 

K7^'<3 3 4 a IC«to-rSWS 7—3 2 6©teBSr@ 

ffl*^ 7 3 3 3l£i*/Mx3 £ 5 lc&oTV>-5 = 
[0 2 4 8] iftfEil^ffifsSffl* * 7 3 3 2 &«;tah.fc« 
il'&SlfsSffl C C D 3 3 2 b U 
»©*««*aSffltttt,BJfl#* 7 3 3 2 icMJ^fcf 

■5. l»1K£*«Bfl!;M 9 3 3 3 fcWiMifctt^ 

s%«.sai c c d 3 3 3 e kis» u 

V>t&%m^&&1tffl&f%* * 7 3 3 3Kg^£;h,fci&3t 

ntt«astt 3 5 of)Mii!ii^i3 5 1 icg&stvc 



U=f7 f ^7*a-fe S /if3 4 0TB*3;h.fcBft«^tt, P 
M§I3 6 OKg&BSftfc*-* 3 6 5I^^LfcB-r 

BBfcSJirrtSMtBB, gtil, *7tfimgtB&© if*. & 

^-*ic§j^x.5f7^-^-r y*-* 3 6 1 ^tT-lt*- 

*Bffi±fc«ftffiB#¥Lffl£;h,5J:3K:*oTU*5. 

[0249] tt»s m&mmitm&mw. 328, 

MI3 3 4, StftT^*-* yft361 14, |5|lffl©J 
$=£B3 6 OKRttfc^W J^y(. D -7 3 6 2IC 

[0 2 5 0] f?*§-3 6 914. {flxlf?* h*^ "J 

£E3 6 0©*-< ^V^a^ ho -7 3 6 2\Z&ffi£]rL 
TV^S. r©9]&;*.-< 5^3 6 914, 7tB=gB3 2 0© 
K7^^3 2 7£.U { ffi<g>3£K3 3 0OK7>T^3 3 4 a 
K&fclStv, BW*9J«HSB3 2 8 ©£3*5 7- 3 2 6 
RTfWitSltyfemm. 3 3 4 ©gW.S 7 - 3 3 4 b t \Z=T* 

*-r a e i kzmftm&vtm. *«, 

»»if *» e>!0»-*K:9J*x.5 w t 5 X o i:4ct 

[0 2 5 1 ] £(b(C, S3t««ffl*^7 3 3 3tffiR$ 
^T^'5lHl'lta7-</U^ 3 3 3 a (ClifiSJxIf, 4 8 0~5 

2 0 nm^fflcO^l CD7W^^ i 6 3 0 n mJ^±cO^ 

HMSlffi^lRSHS 2 3)J>f,He-Cd !fKJ:S*fe 
3t4 4 2 nm5r.D8.»tUT^7tB^^?i^1-5®-g-, 
*1^^5>l4He-C d U— >fjCj;5^3t4 4 2 nm«t 

* > 7 3 3 3 ICgSR LVtHIiE7 ^/^3 3 3 a tf)Jg 1 <7) 
7 ^ /i'* i: jR 2 -r /u^ t r i: li J: o 

[0 2 5 2] ±jfi©± 5 K«fi8$ftTI^3£3fc«S£B 

3 0 0»flFffl4:lftWi-5„ Dfla©«U^#ffl»3 8 0 
W«S5ffi3 8 1 Sr«jR-T5»^, tf, I*im^3 1 0 

3 7 l^^fiE^nsw-cffia^^itsrt^^^o 

[0 2 5 3] i^lw. 112 8IC^1-J;plirtm^3 1 0 CD 

»A»5feii»»cai9w»tfcaw*><-3 7 o 

*, aW*/<-3 7 0©5t*B»lC*3*tt»3 7 
3*t*0>-tfB«fc«t:tttt* w 1 4 < SW*^-jfeiSB 

[0 2 5 4] r<Ottffi-C., 9)^^-f y^3 6 9$r^f^L 
T, %tiXiT979 3 2 5JCrtR*ix-C^5BlW3ta* 
«B3 2 8WKW5 5-3 2 6 &I^}l^fflTy7°^ 3 3 
1 IC|*lR Sn-CV ^BiftW*»B 3 3 4 ©KW 5 7 - 3 
3 4 b t 7- J j/ft361i SrS%BBB^«]% 
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X-TfibSfflroH e-C d U~!f3t&&3fc®&fflttM3£E 
3 2 3a>&liJ«t5. -fSt. £{fcUt3 8-0(CJB»5Jfl 
©He-Cd !f3t^B8W)t#* 3 1 3, sg|BJ&3 7 
3 &tfaw#'<- 3 7 0 LTtttfttttttfifffclfttt 
L, r©4#ttl»3 8 Oft* 5. i©t 

^#1B»3 8 0i»e>*4-f5**W:, S^*^<-3 
7 0XVffilHgB3 7 3$r^LTM^3t^»3 1 2tSi 

[0 2 5 5] -t Lt, «ftffl(fir*IE1lfCa!>5 t ttftiir 
[02 5 6] 5 c, rt««o«Mijb^Acniin 

t\ Dfli!b©»Li>«»flJ(fe«>j63t**SrSS, JLo* IE 
[0 2 5 7] fc*s, 2SW»J»(R#«-Cfc5aW*^<-* 
ERLfcE«firt«ttfcK£Sft5fc©-eH:>5:<, 02 

9 ic*i-«aai*ja«i3 1 o 0 *h 3 0 ic^-tffi^m 
sirt&tt 3iob* t'-c-fc ott)i;<, {nraisrtftR 3 

1 0aSU!||^Irtajg3 1 0 b ICttftttBfffc¥3t 
*K**Lfcaw#/<-8 8 5fcRt*-OoS. r©*§ 
^ 13 1 J: 3 3 8 5 oflStriMk 

35143 8 1 ic**S45: tie:J:oTPafi©®Lv^^ 
«Wftw*Jt«!*&££, lo, iEWIcff 3 

[0258] * fc. 121 3 2 3 fcffl4ft£rt«« 3 

i o a *MMr«4tt9rt£fll 3 l o b icpsits^&jiM 

8 8-C*o-CtJ:V\ ^© 
»£\ 8fi*'<-3 8 6 ©«ffi€:«ftaJffi»w?B#$-a:f 

[0 2 5 9] $ bl-, H.3 3X1/111 3 4 ICTjrtJ; 5 fcfls 
«aJ*Jfef>*-CJgfi8UfcaW*/<-3 8 7, 3 8 8££ 

iBj»»**ai bT««arta«3 1 o Q-^#r*»«s 

I*)£tt3 1 0 b©$te*S«JfcRtt-CV>5. HO**, H3 
5 fcSWJ: 3 ^aW*^<-jt4a«*3SH«8 3 8 0 \z.& 

au-c, sKMSft a 8 1 1 rtttR-ftJKSsis 

i©IBIc:£WllSi3 7 3&JBfiM-5r idiot, 
SrtfcftSttfciBW LTiftjfc*33fc-f 5 Z: t #*]« t 

[0 2 6 0] 036 &tf 0 3 7 tt$%lt&&R©rt«R 



ffilB«»**«T*>S/<A^- >£Sraart«RKRttfc 
fcfcWftUBfc^-i-RWBK H3 7ttSIBJSB»l*^a-C*» 

•t-REia-efcs. 

[0 2 6 1 ] H3 6'lc*f ±3Jtrt««t3 1 0©$feffiSli 
Kffilll»»**lki: tTirtaW!*/<— 8 7 0, 3 8 
5, 3 8 6, 3 8 7, 3 8 8 ft?*RI1-*ftt>9 (CJhfi 

rf^T»*U^W^A^-y 8 9 0trrtWWfe*l»lcB! 

[0 2 6 2] r©S^</U->3 9 0(4, aftRR-CH: 

liJ:v\. -tL-C, 1*){E$£3 1 0#WL®$MLR®{zmmL 
ft&$£3 1 OICfigtffcll^L&v^-rv^/i'S: 

fflf\'<A'--y 3 9 0 SrH^H»lc*i-i 5 
■ST, '<ji>->3 9 0 ©-$&&&&& 3 8 1 $r&tr& 
flcRJt3 8 0£«*3-fr*. fc*5, rttiUftftattfcRi? 
5S«/^-^3 90^li, £ft«£ISE3 0 0©« 

**ttLTK« SIMM'S. 

[0 2 6 3] rcotlfM^yf 3 6 9«rHMfU 
T, £%ft$aR3 0 0O%MMT?-79 3 2 5 (CftR 
*nTV^5R8W3t«J*8a3 2 8-©K»$ 9-3 2 6S 

xt ! mmrtr^9 3 3 1 crtR*ixT^*»«w*!sif 

3 3 4«SW?7-3 34 bt ffJ-Xj -yf-^ 3 6 1 

t &&±m.&immamz.xmi&m<DH e -c d u— ^jt 

$r^)ta^ffl»^@3 2 3^^05^1-5, -T^t, £ 
^CMfflOHe-C d «f3t#flHW*qt* 3 1 
3frh£ffl&3 9 2WSM^/U-y3 9 0 5r3iigtT 

/V-V3 9 0Sl>'Sr«1SB3 9 2^Lt»m3 1 

*V5» S ffi^SCte^TE^rfcS 1 1 1 *'ff-Cfe5 if if 
»4-ft*5^-<^ h/i'©*3t*s«-erb*v5fc>f>, r©^-< 

[0 2 6 4] C©i3l-, rtKtt£tttt£gm&«f£¥ 
atLT|giHga4SIB»«:Wi-5aW^-^*ER 

L>t r t ic j: o t , ^mtL\z.mm^^-^(o-%^i& 

5, 

[0 2 6 5] ttz, m 3 7 IdTF-fi 3 (C^y</u-V 3 
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9 0fctfr*#«firt«*3 1 0 bOttttS:: 4fc«fcoT 

•54#»c. 8^<^v3 9 0S:B«4tT, ^</w— >- 
3 9 o <D-gp £&&SBti2: 3 8 i trtstr 3 8 0 IC 

T» VKM-can^A^-^a 9 0€rBg3S$-&5r 4 let 
0 , ^flciaitt 3 8 O&Ei&ZtiXta.Wl&iim&tZZ. 4 
icio-C, rfucSlc ±SB»©d"5!^»3fc««*fT5 w 4 

[0 2 6 6] [Y^tlS] 

( 4 - 1 ) a#«^^«*rt««t©!aw3t**a»b* 

BBffifcBfittSrSMt U C <D»^6Uffi*» 5* 
*fcrt»B»«B3fc¥Sfc»«LfcB3fcB»Bffl*»fi 

«, tat, &mLx. imto{tLttom&9t®tok<>>m£. 

S IB1 » JBlSi" 5 * «««« a, 
[0 2 6 7 ] ±ffiS*»B»B©#Wi»c.fc;h.tf, ffilBIB 
BB^Bfc J: o XBftt L1Z&m®&<fr LX&ffl&BfS.^ 
ft IC2£» $ *5 r 4 lc J: o TBSB tr«- IC 

-fca*?Ttt-C*>«. Ceo J; 5 lc, pa£i<0ftLi^tt»ft 

r 4 5 4 *ic, 

[0 2 6 8] (4 - 2 ) flft££|fl]gUgft¥fttfrt&ft3: 

|c& tt e> ti 5 fob tfflt 3t <:9 ifi-f ft S 9J 
yX'hZttm (4-1) SBOBttttggfl. 
[0 2 6 9] ±EB3fc«»»B<&«BfcJ:*ui, 39]'< 
A'- y £Bg?g $ * TBBBtfc K*« ** 5 - 4 »c J: o 

t, ftfi*fcJ&-tcsM**nrea!>s 4&IC, BJ*tt&a> 
ft u**»«{fc*B«K«rt 4'<o&<«aiai 

im»*J£ifiLBBB«:»'>S*3©rB»fc:J:aB» 
©*4^****&--K:BBTOi:*9, lo. 

[0 2 7 0] ft|Cft»*-C©e«IJCB8«4< < 

ft^Lf?3HJfe0!l&ia3 8ftV>LIl4 5 

[0 2 7 1 ] tt&Ott%aSA0%lltt>&fiftK-£0 
3fcft0>BB3fc#tH»$ft, «B#BflHfc~BJI*$i'v5. 

:©a, tobbicj: 

[0 2 7 2] El 3 8 (a) lifibfifttti W« 4 WftSMfc;** 



aW4»^-**U *©B$©B*B«I4H 3 8 (c) IC 

^■te^ss (USD „ «bb (2&mk) ox?*®®. 

[02 7 3] 038 (a) tii3^TI4B^ Lftl^B&JS 
3t«*»e>©Bfi*tt, (^«^4 9 10)94 1X4 K4 9 
2Xm%Zi\. Z<Dy4 Y%4 K4 9 2wfejgsa»e>$ 

ft° 

[0 2 7 4] -tUT, Bf5?*|-BS5&4 9 3<B|&B«?-C-B 
S)tT-®fi$ixfc*3tl4*rfeU'>'X4 9 4lCitj'T>- 
K4 9 5ro$fcS8SK&fc1-5. 4w*>#, 0 3 8 

(b) ©J:5^aJB3taW«4#«SS5ffi*5«ifiU-rr5 
4 , 0 3 8 ( c ) cDjEftttl*j&B. 1 jMUIO 

4 •> ft#tt4 4 9 x BBBAo— Btfftfr LT 

[0 2 7 5] o*9. ttfb LTwfti*»ft0ft5fcBA«) 
4, SWfcSt, «;tl4 *^-C^-jE^gC<0^-g-|CH 

oTt*i«>(0Jt**»e>jE*«i±*2fc*uwr*i, 

t MfO Mr 5 L * 5 - k »c ft 9 Pn^ffi/i5 fo 5 . 
[0 2 7 6] ifc, #I?5-3 0 4 4 2 8©fi||cm^ 

fc * 3t»« & ft ffl T- h 5 t* 5 i»# ^ b ft v \ 
[0 2 7 7] «E*SK«ft©?LSrBJtTrta»^> 

4pmi--5C tKJ;9, W#w«fftt*rlRl±S*5wt 

[0 2 7 8] 9 . ^«B*lC»4*«*OffliZ»c45-fflO 

BttfcttTS-frT LS 5 r t frbWU&ibZ. 
[0279] *it> **o##a»B*LT«lf«rfT5» 

A ICHH-f < ft 3 - t & Ltf 9 . $ 

[0 2 8 0] WTC0JB I ft^ 3 Jtffiffl (H 3 9 ft V^ 

Sr#5 C t dSBJBftB3t«BJS«4:»«-*-5 r 4 *: B W 

KB 2fB* 4 *w* ^-C. £ « v ^«fSTflt«*aHf B 4 
?t^^a^T-$ 5B3t«Bil B*«B1- 5 C 4 t> B W4 

[0 2 8 1 ] KT, HBSrBBLTBBIfcBBBft < . B 
rr(caLfcB%B6BB*ff&£fctf?«*Blkffl (X 
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[0282] ®m^m®mzm®te&ftWL%Mi&t:®2> 

0 0 «, H 3 9 ic^i-J; 5 {c. fMffirtfcif A LftftftJffi 

40 It, :©rtaft401l:!Jl7W4'02l;^ 
U-ca»«««06<Uttr«IM-5a«llW5W4 0 3 
SlfffiS/jUO (fjill3 5 0mm-5 00ram) 

s^u— if, ^yyhvw-if, He-c 
du— if, if) tram 4 

04t, ii« , BW3tJR4 0 3«7^4 0 3 a^fjCOfi 

^7"* 4 6 5$r^-LTM^!l-5ii^TV*p« ; 7 4 0 6 

SbUBu— tfgg4 0 4^e>wafiJt^o {££91*] 
M401 ■C#e>*V/t£#ffc&& 2 T ^T 1 4 05^ 

/ 5 4 0 7 fc , fflff 
TV#>7406(c<fc9 M£ftfca*ttMMMHHr 

j/ h (CCU-CB1E) 4 08t, SiMtt*^74 0 
«r4)«i-5«JtiBik«iai«ll4 0 9fc % CCU4 08i 

»3tiiif(ft»aa6fi4 0 9*»fe©fli-»i5A/3*n, 

MttSS 4i0i:t9 ii?if«[gSiBi& t **Hfc#*« £ 
h5^yKv7>'Ff^'/W (HMD "CBS IB) 41 
IS tf*-^4 l 2 b. r<7?Hft«^{|?Jp^|l4 l 0& 

%9tt«UI3itB4 0 9j4»fc(DWa«*fcJ: QftftflURft 

7 4 0 7rt©^f> — i?W yf^7 7it (I. 
I . TBSIE) 4 2 2 ©3fcJ8#B«)^ >£fl?]«SPlj-3 I . 

1 - fej»^©4 2 7 i, Cffll, I . SJW¥©4 2 7© 

ffl*jfcJ:0«M:-J-5»«#»4 2 8 t*Wi"5. 
[0 2 8 3] ft&«4 0 ll4#Brt*fci*A-C#*7"n 
— 7*t LTcO*|llfiW^A^i54 0 1 a fc, r«f¥Aift4 0 
1 a »&W£&ttfeftfc**S»&f£S»4 01 bi, 
ttf£g]!4 0 l htoW*\zm-tbiMtfflg&A 0 1 c i, 

ftreau o i • b*>e,^a5icttas*bfe5w k*- 

7VP4 0 1 dSr^-fS* 

[0 2 8 4] f$ASI54 0 1 a ft\Z\*±*&miT Z> 
»7 7^^^ K^-C«j#3;h,fc7-f K4 1 5^ 

ffastt, :»7^ h^-r K4 i soy&mm-xyj v# 

4 b'^r~y^4 0 1 dft&ffloilStU -C07^r h#-f K 
<{r— 7*/U4 Old cOffi^tCf&lT/ia*^ * 4 0 1 e li^ 
1 T^7°* 4 0 2©3ttttfj«4 0 2 a £*Kg&-?ttfE 

[0 2 8 5] mi Ty7? 4 0 2 com 1 &Xm 2 ©3tA 
iiSfi8W*jB4 0 3©3tHJ^ai54 0 3 biS 
JfcffiW— »f36B4 0 4W3ttU^g|5 4 0 4 a httfrZfn 

[0 2 86] ^LTI17^4 0 2T?(4K7'I''<4 



1 3t*T5lfflj? 7-4 1 4SrKSW«c:tJcj:9affiaW 
#31 4 0 3<D7^7'4 0 3 a^fcWBfettiSttt/fl 
1f«B4 0 4A»6©BjB*A0 £SJ9&X., M4 0 
irtfcffaSftfc?^ HJtf-f K4 l 5 Kat3t+« J: 5 I- 

[0 2 8 7] m%-\$.. El 3 9^*JV^-C, '51®!? 7-4 1 
4frmmvttM\Z®%.£titzM£\at, 7V7°4 0 3 a 
OSfeJt^*W*«t4 0 3 bftjEOWVX.t bISS* 7 — 

4 1 4T"C9£ift, 3fcttl7J$|5 4 0 2 aWifi©U^4 0 2 
b&mxyj Y-ti<< K4 1 6{C*)fc*H5. C 

!f§6«4 04^?>©Sbfi)tlO I^Bltb? 7-4 1 4 

[0 2 8 8] "1*57-4 1 4^«Jft-C**n« 

{&1B.\z?tkfc&)ntii§rtr\at, v— tfS^B4 o 4*>p,coEi 
fiftlO ©3fc^' 77^f '^«&5fc5ffl#4 0 4 b£#LT 
*2O*A/jSi»»e>»17m4 0 2rtKW*$tt, 

i&<, k>X4 0 2 b^ST7-l' h#-f K4 1 5{CS» 
)t£ft5„ 7>'7'4 0 3 a WSfeTtlinTffilS 

7-4 1 4T'iiJfe$^2. ? 

[0289] 7^ h^V K4 1 511^17/^4 0 2 
&&fcftfcrt&gU 0 1 <£>J¥AS54 0 1 a 5fe«g(WJ(OJgffi 

AM* $ tt fcjt I- J: 2 #ys*SW4/5> €> ©I 9 Jfcttff Att 4 0 
i a wStedBKEBLfctt&u^TM l 7icfc9^-i 5 
^ K4 l 6 <Z>£tiliEttRStt (a««^4)5^«* 
^rS^ 3 -tLT, reortajH4 0 lrt«r»a 
cFJxfctfeeSl^at LW^-v'W K4 l 6I^J:9 
f*im«U Wt5Uggi54 0 1 cffi(7>i$!ffi|cfi}§£ft-5„ 

[0 2 9 0] ^|gg|54 0 1 c\ZHm2Y^^ 4 0 5 2)5 
^f«iiSEt^«*$tvT*5 9» JB2T^7*^4 0 5tt, K 
7-</<4 1 8T-pTib$ 7-4 1 9^fb1" ; 5rilCi9 
a#*«tti:*3t«««lt*«9!ft*. (aff««tt<9» 
^•co^Sfi? 7-4 l 9©{fc«tt!M!i, ^3t«a«[ftto»^ 
c0ni®j*7-4 l 9 ^4K»4®i») . a^ffi^te4ra^ 

T V 7J * 7 4 0 6 (£, *3t^^^)t^^* >7407 

[029l]pTlb57-414i:419 YZtt^il h*7 
^><4 1 3 b 4 1 8(j:J:9P^LT^iti$^, -^^H 

[0 2 9 2 ] pJSb S 7-4 1 4 fc 4 1 9^Hft 

«ss»ft*«?>»e>osw*airta*4 o 1 «>aik%¥% 

(o$>)S»l/yX4 1 7, 4 *-'J>1S4 K4 1 6 N ^ 
flgWX) Zi&X, 127^ 4 0 5^lC^7t^H 

[0 2 9 3] «t L"C, S0gU>XtJt|6j-t-5W'VX4 0 

5 a, 511)57-4 1 9 ( Z\(D~5jm% 7 — 4 1 9T'fl 
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6fi<OU>X4 0 6 a5rSTCCD4 2 OKii^Mgflft 

imttixZo rcoii^TV*p<7 4 o 6trtl$nfcc 
cd 4 2 0tc«ti3^&$fLfeii^M^ifeic:*tJt>1-5ii^ 

a^ti^m#l4CCU4 0 8loBHI$ft5 c 

[0 2 9 4] °1®$.y-4 1 4 i 4 1 9#5£g|(0 

Ctll^S^nmCIJ, U— *f£tt4 0 4©JS)&7fc 

#7-< K4 i 5-c-ei§£iv m.^n^m\c 

ixfcct7ti::£5$7tffc#f*)$!£l4 o l (D&mit^mzS: 
9. m2Ty^4 0 5(^IC^)t$tv5 0 
[0 2 9 5] :^tfT, r(D.jg3t$nfc«3t^liW^X 
4 05 a," r«UyX4 0 5 a »;i*j-|p]-f 3 UVX4 0 5 
b s ctftffcjf > 74 0 7rt"C\ r»UVX4 0 5 b 

tc*|-r6)-r53tK±^iES$ix/c^>X4 0 7 a, 

@e7^^4 2 1^LT 1 ^«ffi<&?T^lHg^1-5 
I . I . 4 2 2 T~ytm$%£fttc&, C CD 4 2 3 T*fli£! 

$ft£„ C10CCD4 2 3T«£ft;t£3tfii^f^hl 

«)tili^S^g4 0 9IC£i££*l3.. 
[0296] rr-c\ H38 (c) IdsbiSft A o 

9, E*cO&ftA.l , A2 tEftt^^ctft&ficOH: 

5c -twfcft, @itE7-i'/w^ 4 2 i lcg§:tt;t2ocoiii§ 

^y^/u^icttJ^ti-en^i , *2 com^t^^^fit 

LTC CD 4 2 2 T-ia{£-*-3 «fc 7 (C/ioT 
[0297] H3 9(^^T, ^W) % y - 4 1 

4, 4 1 9te?4 ha-? 4 2 5 lC«t "5 IWjflfl 

UtK?'f^4 13, 4 1 8-C*^!Ei)jn, 
4 2 1 ^rlHltegEibi--5 ; &-^ 4 2 4©I1^^ Si^fe 
?^f?y^3yhn-74 2 5 \Z£ 9 {frffilStLTV^,, 

[o 2 9 8] 1 on, 7^?^ 7 

f-4 2 eciott, 4 12 kffi%<r>^-y K(c& 

«$n5«fgt^iIt/i5HMD4 1 

£ it5ia?SiH££ fcttlf ftlUg-wia 9 5 J; 5 

IC/jSoTl^S. ft, HMD 4 1 1 ttttJWEjpf/W^T 

[0 2 9 9] Q£%ft*(Attft£1E 4 0 0 ©f^ffl 

&si9!-f5„ i. i . ®m^®4 2 7T-I4, mmmm 

£ix£ = tut. ^fttt3£S*ifcttfdttflfJ:0 fc^Uh 
V>H$Jw»4^5/b$</f5fiUi I. I. 4 2 2»^>S: 



[03 00] oSO, I. I . Mfl)¥&4 2 7 Offl^JlC 

iot, i. i. 4 2 2<o^f^>i:mmi-i>mmwa 
bwplt, mmmzccQ s S4<nm fimttmmcti 

U AG C£ffo;fc«fcp *3t3Mt©W4as 

[0 3 0 1 ] r«>J:5»c*3t3ME«:B«ttajU-Cfflft-& 
■f Id, *»oBn, d t <Ck 9 *rfcjE»4S*3a 

fill , A. 2 (Dtt^er^to^rt^T-^Sc ®3t^fiA 

y-^m fcjfifif&&tefc*-i?4 1 2I^*-T5ri: 

[0 3 0 2] i£7t&£HMD4 1 1 

afi?«fi3fifc&figLTHMD4 1 1 lC«7pLTt)St\ 
9. I. I 4 2 2(D>f'(>Z®m-tZ£0lZLfzfc > % 
S:6S*.fcV*J:5fc. I. t. 4 2 2(0y^^?rSi^LT 

[0 3 0 3] xc, *Jt3MC© s F«s)«*fflv»-ct)Av\ 

5ffirtii«rt)0-C^T'bAv\ I. I. 4 2 2 00-7* 

>Zftm-tZttiiy){£ I . I. 4 2 2ro#fJ(C,^'9a 

[0 304jtfc, I. I. 4 2 2(Oy-<^5rft^|CL 

ft, »ofc*iJBft^ f3«ttote^*(IWri4«priBtt# 
S5< tiZ<»X\ rcoi 5**g-Kif4Sp«^a4 2 8^14 

[0 3 0 5] &*3, SB^«JlcS*3fl«iSBf^*«caL* 
LT J u av\ 0lJ*.tf, 138 (b) 9 t>§ blC 

T-T< 6c 

[0 3 0 6] -co«t ?**cffili, {FJx«CCD4 2 3t 

CD 4 2 3©ttJ^jflHS-|w»LT (^7til^«lS^M 4 0 
9-C) gBi'<^.r iricj: 9, *fl»J*l4**J"C# 5» *L 
■c. fc . ^^^S 4 2 8 x% (0H*tf 
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[0 3 0 7] V«#S4 2 8 t LTttWJ* W— Cfc 
«T) , *f«l!oHWi:J:5 7-r-K^ 

^E-— *4 1 2^£>«7j^<£>^-fixT'ti&V\, * 

fc, HMD 4 l i icmifttlMMMrRtt'C**, 

[0 3 0 8] r©463t««rta«tSI«4 0 0KJ:*ttf, 
£JIT«D«I*J4 S *>S. **3Mt4:»«*atT 1 . 14 2 

fciMMuiriiBfcfta. 138 (b) (D«4«* 

I. 4 2 2©*»-fi'*rTtf'"C»fc#£C 

[0 3 0 9] Jt*er**5ftftAl |Ei9IWPi-5wi 
T\ »*IC#»5Jt*©fifb4rB.ll:-e*$. Kfc. s/ 

HMD 4 1 1 IC**jW*£fclCj:0, «#^*JWr«A 

[0 3 10] HMD 4 1 1 &*ft«MS£ tCi 

Ci#T-t3„ oil K»*SEjtfc9<fclI«:**.-Ct> 

[0311] $b#^v^»-g-(c(i8b^|ct.HMD 
4 i ifr*;h*ft§MW-5J:5K:+*u*, «#&tf»* 
£ft##»::ft4?&iii«&®£T-$5 i! HMD 4 1 

[0312] 4»» «*anB«**»i»3sit4 1 o©« 

**^!7-<irW'^©SWi«*aifll»t:IRtt. mh 
D4 i iicwrfft{t-»H6«»&tm«fs*wfeiaKt*« 

i&fitt, HMD 4 1 l*:aS#i-5Att!7'f-fl'^Ta 

<0#£lcttiE««*IHffli!6il4 I0i=- K£&&1-3 
$ feC»ftH4XI4fMH4trK0±"C# 

5 0 

[0 3 13] fc*5 % 13 3 9-C'te07nL-CftV^\ AU$1 

4 o i icaaA&wa-ctaf-'ri'^/i'frttrt, &■£ 
mis ufc#e>*-Y>'*/i'*Ta L3tiaB*"CfMMtofc» 

[0314] EI 4 0 |£ft l X*ffl6>£&ff£&ttSH1fc 

0 3 2 ICSotfS C CU4 

o 8 Atfs%iiiRiaa>Sfli4 o 9 e>mt>m ^ttHMWJ* 

^©4 6 eiCA^tvSt:*!^ iitt^l«StlK4 6 7iC 



[0 3 15] H{fe£-£jft|l4 6 7 ft, A^£ft5 2o<Z> 
UT 1 oro-g-fi£lifelc LT«flWOifc^» 4 
6 6lcBtfri-5. Hflt9JMM:4 6 6(ijl#;*-r f^4 
6 8#iRSJi, r©IK^^ yf4 6 8a>«flMcJ:<9 

*- K«raBWR*-et*. *Offlk©«RKH:H 3 9 fcWC 

[0316] r©«*flTtt0!l;ltfaM*;*-l' 7f468 
©ftf^JCiUs MHD4 1 lfc#LTttfl*tf*}6ifc*r 
HMD 4 1 leDJ&HMU^ aimL9lflt%£IMilC3E#f 

6 7<&ffl*Iifc£MHD4 1 llca^l-^rttig^T- 

[0 3 17] Ml-^e-^4 i 2izttis&fi;m®!.-£tztei& 

[0 3 18] 134 ittSE«|lcBB«/£<, ^®flcigUfcA 
»*S3t«iiS#6n5»2llJi«|«>*Jt«l*rta«Ulll 

4 4 0 m 2 nit i hiem t is t a 

[0319] 041 Cip-t-^jttl«rta»aStt4 4 0 
tt, H3 9KJ3V^T, I2 7y7^4 0 5if»lfl 
*^74 0 7 t«H1 (M^VvX4 0 5 atl^yX4 
0 7 a ©flfl) fcfbMt*£(H-« f-A*7°>J -^44 

iZt&tf, t'-A^yy s/^4 4 i icj:?>#86i$tt£$ 
3t(B«)^3t3t4«-fflJ«:*jt3fe*t!feW3IB4 4 2 X^ai 

[0 3 2 0] £ft3fcfi:&!±i^|l4 4 2 «t, HI 4 2 fc^f 

i^l:, y-f^ns;^*9-4 4 5{cJ:9«3tfllSr2o 

<o&&wmxi , 12 (c^tiiUs ^a^d- vy-i*- 

K (A P D) 4 4 6. 4 4 7 t? 2 0(D&g?jfi|U 1 , A 
2 co#^W^)tJta^-^>yV^-/w KEISS (S/H) 
4 4 8, 4 4 9Tty7'y>^t5„ f-y^y^^^tl. 
fcSEft«t«ll , A. 2 <&**©S3fcJfe*«r»JHEl»4 5 

Bfi-2>Ct-C, iy^ayFD-74 2 SS.U'Si^ 
i5^{|?J«i?E4 1 0&{ejifl-f£J:OI-*o-C^S« 
[0 3 2 1 ] %%%ft«tttl«B 4 4 2 fi x ^^33*^1- 

7 4 2 5icjtux, amutibiM o 3*»&©efe*© 

BBW»IIB]*rft< , «3tfflu— f*H4 0 4*>e>©aj8Jt 
con.B^iffiPB , 1^M<1-5i'jt-,Tii]W-5. 0 rco^S, 

lim, rta«4 0 1 roflpA*ft^S*JC*4„ 
[0 3 2 2] *fc«aE«B5Sr7Pl-**jtf;^ttWStifc» 
^•li, #W ~ y^=yha-74 2 5IC*tLTs attM 

^3ta?.4 o 3*baa&%0ntitts]m*£< . *jtffl^ 
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[0 3 2 3] *HJSfiajTliCCU 4 0 8^fjOii 

1fr»{fc{S*«:3te*HW*»4 2 9ICA*)L, u— F£H 

[0 3 2 4] ii^litfefi^ro i^/w#j3r3w(fcffl 

0, u— yjtSrWUPLTtAv^ 3U4, ^ft-f 3t^af^^*i■ 
&$<^£fg5£-r5 A;>J3MJ£&ltT < , :©A*f 

[0 3 2 5] iiftTV** 7 4 0 6\ZfiK&tl1tCCD 
4 2 oeota^ft^-li^ny^^^tjixfcmjc, b 
-*<X7 4A,f (LPFi B&fE) 4 5 1 Sril LT*S# * 
tt5 0 :»LP'F4 5 1 £Sofcflrf-l4AGC|5]84 5 
2, 7 , nir^.[e]?g4 5 S-Ci&a^n. NTSCff^-lC* 
£ 5 

[0 3 2 6] ilttl^fW»iaK4 1 0{;U:9, 

^fSco^^S m-A-Vf*-* 4 12, HMD 4 11) 

-J8F, L P F 4 5 1 ©W*HtW3t«*|B 
£[5]Sg4 5 SKA^ft, ii'fiffiBJ!3tSl4 0 3 CO^f *3 ffiij 
®J[5]S§4 6 lt;L<fc9, *£9^e — :?4 6 2COmW>1&&&4i 
&*)mfo4 6 3tr{|SlW-r5w t-r-jffiffi-na.WJtK) 

[0 3 2 7] Z.ZX\ -Wm<7)±#(»¥-%)mftblti' 

l p f 4 5 1 wm*4r»3eoawtica- 
&-f5*>f ^^^tcT-b-^^/w. jjt— KiaK (s/h 

t B&IE) 4 5 4 T-tf-VT'VW • KL> Zto&omti 

^3tft^a@SS4 4 2£iEMf $-&T, I . I . IMff^ 
4 2 2©y^^?r$)J^l1-5c 

[0 3 2 8] t-)t5: ifcJ:9, ii^m^ftt^itM 

sdffe* fcjfflWfflfeaqse)*^, s/H4 5 4©ai 

[0 3 2 9] «#as«lcB£»©fc5*«0>SJt{fe 
£4: 0 &V>&#-C«8LfcV^£-fc}4, ^A^^a4 

4*u4, tt^iifmiRtt i &ftmmmi&!ittettmx'WL 

[0 3 3 0] te\Z.%m\zm&t£ < fttfrica LfcSftttW* 
#6*t5Ifl3 j|J£^5rlft«i-5 r . 044 

4 7 l i: S-fl&fi* 4 7 OSrffl^TMHBSrt^ft 



[0 33 1] 04 5^i-<}:5lC. *MM«C*Jtt$i[ 
#Stftm$L4 7 H4 % fe0g^au!*||gffl«)2o«)3t^ 
£Wt5®t£»£#«l*l«ig!-efc9, *Jft<z>lfAtt4 7 
2WSffigClw2o(0ffiDMgC4 7 3 a, 4 7 3 b#ig8t$ 
*lTV*5. ^ ©SSIBSIU 7 3 a , 4 7 3 b ICI4, T V zf 
?4 74 a, 4 7 4 bfr&m&tl, ^tU-pftElTF L4V-> 

TVi]*7ififflgt$iiX±#1gLftigLmA 7 lTit^ixfc 

[0 3 3 2] «T£&£ttrt&ftt4 7 1 14, Jf A«4 7 2 
«S«SI5©^«*J:0-tix-eillSL*tt(D*II«4 7 3 
a, 4 7 3 b#J£mLfcJ!MK4:/io-0*3. CW&BgSB 
4 7 3 a, 4 7 3 bCS«Sn57/^4 74 a, 4 
7 4bld{4 > -tft-fftCCU (la^L&V^MESiCC 
U-AXtfCCU-B tlE-T) »C^§H5TVj&p«7 

(0HX.I40 3 9<Oia5ffTV;frp< 7 4 0 6 iH3 9tf>£ft 

4feig»*^7 4 o 7 icft a) ^*n-e*v«9Wite»^5 

[0 3 3 3] CCU-A (StfCCU-B) (4, HI 3 9 
»CCU4 08i ■£ftWfeftiJi§£ffi 4 0 9 ro^Hl^r^ 
L, CCU-A&tfCCU-Bf4fHfSE:£{mi*JffiSi4 7 

r©&#:ft**3fi|llCHMD4 1 1*5^86$ 

[0 3 3 4] tit, Stta^geBICioT, flfcff 
2 ootv* ;* 9 -c-tix-pmsift LfcBia&SEZlCii* 
SiJ^r|CHMD4 1 lfc**U-*ft&fc£*«IR-C*ai 

[0 3 3 5] HI 4 5 IC^T J: 5 IC, ^ftl^fttt 

4 7 l(0fflA»4 7 2 cOJfeJSigClCli, ttt^ffeSr^fife-f 

5 2oro*tftJt^4 8 0 a, 4 8 0 b btlXt* 
■ 9 , *T%*^^ 480a, 480b »S^t»4, ^tt-P 

*i«**ik«rear*-5 y 3t^4 8 1 a, 48ib 
&$ffiznx\,^t>, 

[0 3 3 6] 9 W-Jt'^ 481a, 481b 

1-<£fc*>jf A«C4 7 2roSffigpA i 6^RMSi5 4 7 3 
a , 4 7 3 b K^ttTKte, 3tWSrtii-fn9 0SSW 
t5^UXA4 8 2, 4 8 3M4 8 4, 4 8 5^»»t 
^nT*3 9, ^!)XA4 84, 4 8 5 ©^©gEBBlS 4 
7 3 a, 4 7 3 bl*)lCI4, -^ft^ft&Dgft^m 4 8 6 ' 
a, 4 8 6 b^i2S$tV, ^ilIS|J4 7 3 a. 4 7 3 bi 
9^Ifefo2)^M4l^l]g^l^^^8EtC/£oTV^5 ^ 418. 

[0 3 3 7] 4*3, S^L4V^, 4frffirttiM4 7 1 
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4 7 4 bf4, #J;U4E]3 9<D^2T^'7'^ 4 0 5 i |BJ« 

[0 3 3 8] (O* 0 4 8 8 a) 

8 7a Att^aU 8 7 ^atf-b^tT^S,, -t 

UT, 4(**fcff ftE3fe**4 8 6 a KKttfe 

ftfcX- Aft¥3fc 4 8 7 (£ £ oT 2 

i, < ft 5 <t 5 \z.m^ommn ? = x— a 

£¥$4 8 7Hi3l/^TSribU^X4 8 7 a Zmm^Wl 

aftllofeFaHrHftS-**. r^lct 9 , jyjftirffr&co 
[0 3 3 9] r.«J:5fc, 2o©3t^«o^*< i *>- 

[0340] «t.t© * •) jc«jasih,fcsc#ai*ia«4 7 

l-e»*» fiSS©*)5 2o«»«B3t*»4 8 Oa, 480 

3U 8 1 a , 4 8 1b, SU^tt^ 4 8 6 a, 48 
6 bl!lJ:oTaJtt«B«0*rett4 7 3 a, 4 7 3bttS 
3tU «18»4 7 3 a, 4 7 3bJ:')7^474 
a, 4 7 4 b«r^-Lt:^$n5TV*^5lc:J:o-Cta 

[0 3 4 1] ttUftM 7 3 a, 4 7 3 bliTV^^7* 

*fc<owwt-g-*ccu-A, ccu-Bttfwaa 

[0 3 4 2] CC0^»lroa*t L-Ctt«-«*aBA4 7 
Ot»*-&*)*-Cifi«*rff5w4:lcJ:9, «Jt**P*t 
5. B#»«r««L*#&ff 

[0 3 4 3] ft, S3 9ft^UIl4 5cD|£i£0i|-m2ift 
TVA>74 0 6WCCD4 2 0 & a&ftKS^TB 
tt5tUS\ ;©CCD4 2 OiiAWffild^^-^ 

it 4 9 y 4 1^9 %mitiz tx-ioy -mvti&vttz c 

CDttiri^flS, Sfeft^R, G, BK 

#flf ?- * * 7 - 7 4 /U9 ZfStii 5:it*7 -HflfcSrB 
66f5ISTV*>7ilTt>S^U iSBKlWttasU 
3 6*bR, G, BcoflBBftfc>BfcflWei-*,fc3fcU 

[0 3 4 4] [ttffi] 

( 5 - 1 ) JBfi3t*dfeftfia©«UII»jfc«aJffl'-{fi«' L 



fLMSStto 

[0 34 5] r of*E l <©«3t**36Bl40fi3t*rfe* 

[0 3 4 6] (5-2) £.#®md)®m*t&$USLff)® 

BJtttOBftBfctttHU ajB*«©3t«XI4*3t«tt 
W#atr«IW-5«ltl*a £ . *r«;tfcB***«B, 
[0 3 4 7] C«tt!2 (5-2) ®B3fc*«S6«j4fl1S 

50-P. ttK (5-1) 0&*<Ofe<ci&fttt£{fc<l>tt& 
[0 3 4 8] (5-3) ttK (5-1) XI4 (5- 

2) ciav^T, w»*an*jt«tttafflw«ac*^9w 

5 4r«U>M- 5 r t (c i 9 , B%B#MBi $ *t 

s. 

[0 3 4 9] (5-4) #IE (5-1) Xtt (5- 
2) |C*iHT, SW»^artS3t«ttffiffliS5«fi*>70 

S. ("HE (5-1) Xfi (5-2) |C*Sl^T, ft 9 SB 

«« 9 B&iawit-s i i k<£ 9 . BfcBtfWUPSfts. 

[0 3 5 0] (5-5) fsflE (5-1) KjSVT, ^ 

[0 3 5 1 ] (5-6) (5-1) »C*3^T, 

WIS (5-1) |C*SVNT, «?eo*»OB3t»ft^*W 

[0 3 5 2] (5-7) f+e.(5-l) IC*JV>T, B 
3t«S36Bfa#B!l*9tlfA$n5fflAsTJS:^rU, ©J-S)t 

lBJtoBXBB^#&tk«. 

[0 3 5 3] (5-8) W3E (5-2) JClo^T, B 

eat- 5 * a t *> e> ft a i^m^x- & 5 . <n £.&m 

[0 3 5 4] (5-9) f«Jie (5-8) {C*SV^, 
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(5-10) f+JE (5-1) IC*V»T. 

■f, *fcA»4**««r«»-C* 
[0355] (5-11) #12 (5-1 0) (C*^ 

[0 3 5 6] k:5T. fceaB*B*2:B5fcaBafc 

%ffi*-fimftwim%im.<Dm i jtaa&ua 2 ?mm*b 

[0357] mBzmzft&ftx&ftWLmzft ?m&. r 
tT5**#«>*. aaaw»*swtta*a 

twffcB#-fn-C^5<^ »Wft*>*D.a«P«:ftvMc< < 

[0 3 5 8] rc73fcfc{i:a-g-fc^-$r®ffilCgcli@®j|^|c: 
fx 5«B4:«;ifcBtt«£«B#S*n, CO <fc 0 

«r«*.fe«3t«*K« 5 0 l fcBBi"*. 
[0 3 5 9] SI 4 6 JC*1-ffia*iP*«flBSr«*fca3t 

«aasH5 o liiiasaaiaa^a-^s o 2 1, a?tm 
kbb 504t, tt&aaafcit>a>n£%ira&-f a ^ 

-«15 0 5 t, 5 0 2ffl7^ h 

K^ataassn. :»7^hw K?a &*as 

15 0 4^5>COa?ffS^5tXliU'-ifiSa5 0 5^f>C9 

aiiBittrawRWJwaijfti-sitaTy^^ 5 o 6 1, aa 
aE-c«tt*iKfca«iiia»«iSB5 07^ a^aaa 

*=-7*5 0 3ICH*«fc»aSnfcX»4aBafc-C« 

ajsnfca%Bafta&fl sosi, aaaaaaafl 
5 0 7»maB*fc*tt-3ttaa*£fifctos*:fT oar* 
aaa c c u b 0 9 1 % ftftaaaasB 5 0 s otu^ 

«*lc*M-**««*ftJ«i6a«:fT3a*Ha«!WKB 
510i, SaUBffl CCU509 Xiaaftiia&aiSg 
IS 1 od»b©U*«*«:a«1-«*=# 5iit.l 
^ffl»lccu 5 0 9j£fii£}tIi{g!&3S;gM 
5 1 O^^cOUi^m^-^-^ 5 1 1 Ktttfj-fi*^ 

aaiaB 5 1 2 1 , z oa%aa£B 5 0 1 * -f 
[0360] asa^^ =-7* 5 0 2 tt, a*.tfatt 

■cas©ffi ASfli 5 1 4&*TU :ffl»A»5 I 4 co&ffi 
fc»4*fflro*Ba» 5 1 6#£&dii, :»M5 1 5 



«^JSlCliigPggC5 1 6#££&*VCV&. J?A&5 1 
4l49*a©flE«5 1 7©JLfcB«1-£ h7#-A<5 1 

[0 3 6 1] }f AS&5 1 4 ftiriiv^ K521iS 

#a£n. :©7^ K5 2 i o&agflgiitemB 5 

1 S^&ftaHCBfcbSnfc?^ h#W K^-^5 2 2 

[0 3 6 2] Z.<r>%m.T?-?9 6 0 6©2o©A2>SHi 
3tSKKB5 0 4i:U— !>»»B5 0 5lc»«Sh.5. %ff 

as 5 o 4 rticf±afe0>a»Ba3fe*«£-t-a 9 ^7 5 

2 3#EB**v, 2 3©«BBa*tt-t0>*B 
ildEBLfcU^XS 2 4 &&X%mT?-?9 5 0 6 IC 
3?tt$n3 c 

[0 3 6 3] %MT?-f9 5 0 6rtiC»i±fEVVX5 2 
4fc#ftrt-**H±KUi'X5 2.5.i» EfcttBBBa 
$7-5 2 6 t#H$&Ea$n, C(D$ 7-5 2 6#H 
aT*-f*»©*&|CttC0 5 7-5 2 6T-SWLTU 
>X5 2 7£5>L"C7-< KB 2 1 OMBICMBa 

fc^^S. -roa^, U— mB5 0 5fficD3fcli$7 
-5 2 6-CJ6*$*b5. 

[0 3 6 4] ±1257-5 2 6f4$l]$ h*7-<^5 2 Sir 

J: o aa-c^i-ffla £ . M.mvmt&M. t cBtaaa £ 
na = *fc<ifcfr»A^»jca«six5 sfaa 505 

rtCliU— 2 9*5EfiS*l, :OU-f!5 2 9 

T»t*ixfcu— !f*tt, %Mry79 5 0 ert-eu- 

• | f7ttO)tK±WU'VX5 3 0 5rSTU-yX5 2 7ffl{C^ 

ftsns, 

[0 3 65] trUt, CC0S7-526 &j(iM-C7fr?T& 
&ttm (U-f»S2 9C»L-C) W»-frtl±» U— !f 
*«C«$7-5 2 6-eBjft$n*r i*< UyX5 2 
7^Lt7^f h3Cf-f K5 2 icoafflt«a$n5 0 ~ 

©a*ti4aaaa*i45 9-5 2 6-?®7t£n-5 u 
[0 3 6 6] 7-r h^f-r K5 2 IT*** nfcaa.ua 

aaa*i4»A*5 1 4oftmoiK>&$e>icu>' 

7T5 3 1 *ariw*iiai**n, fr&ft 5 1 9 obis 5 

a 2±taa*5 3 3-eaa-j-s. 

[0367] aa $nfc»{fcttjta»©«aaica 9 ft 

itfc#a^:'X5 3 4-e*©ttatttBfcatr*.Ss aa 

U>X5 3 4C0^f4U U-W>X^«fT^figLfc-<^ — 

s?eaa 5 3 5 t»bb» 5 1 6ffltceii$n, aav^> 
x5 3 6i:±oTeas$hm» sagas 1 eicgfE 
dnsaftiiDaattSB 507 ^^icffig^ nfcm 1 <o 
aaaaa c c d 5 3 7 ic^^ 0 

[0 3 6 8] rOCCD5 3 7 tMvyX5 3 6rori 
Ctt^*?* 5 3 8ASEBSn, ->-t jy^W» K7^/< 
5 3 9(Cj:oTllSlT^i-jia*taO&ati(iSlT*i- 

a3ttta<offiB»waa*n5 0 ±te$7-5 2 6^sEiij 

K7 <4s< 5 2 8 t , is+yfBSB tMWrtZ 
•/■ryfUm K71'^5 3 9(4^-< S >^=>- h 0-7 
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5 1 3 -CM'MZfr, $7-5 2 6 &m&-C7ji-ftfLW.V>m 
&\Z\*i"ry9 5 3 8 fc j|»T*"r{fc«U:ttS*;li5» 
[0 3 6 9] -t LT, C C D 5 3 7 "C3t®^cF^7tii 

3tli{fef4a?i?«feffl c c u 5 o 9 ka*j £ ft, * Wttfe 
ttfMf ft, - * SHI 
39=gE5 l 2MA2>£ft5. 
[0 3 7 0] £3t«fsSffl* = -^5 0 3f4^gH<fe 

^^■•rsaeo^Ais 5 4 1 1, r<©#- ass 5 4 1 ©& 

JSIC^tt5>ft.fc**SOffi^5 4 2 t, r£>ffi#g&5 4 
2 WffeiSfcRtf ibftfc&HgSB 5 4 3 1 5rft5„ 
[0 3 7 1 ] r©»A»5 4 l<&jteS®{*i£lwW:S*a 
fi«)«ft»5 4 4^»ltTfc9\ »Att5 4 lrtfcjfffi 

SSSifciHfcSft, *«r*r«>r^/i'!7-f-1r6 4 6«r* 
51 • ?feai-5T>'^ r /i'7-<-V{&J^ffl*-? 5 5 9lCgMf 
£ftT^5„ -tLT. ICTV^/^-ff 5 4 5££3I 
LfcflHc ^itt$C5 4 4 5riSifti-5r.fc^-C#5n 0 3 

9t?l4ftS*{bC0fcat>, l$«7i'//l'7-1't544(0^ 
£7rL-tv^#. ^BS(w(44*l«i)lc^L-C4*7J»*ifjffi 

[0 3 7 2] r»ffiASC4 5 1 <{> h7*~^5 4 6%ff 
LXfr&ftS 1 9CH¥A£ft5 0 rotf ASB5 4 1 1*1© 

eii^Si L-C, iilf-^-W K5 4 8©5fciftffl 
[0 3 7 3] *LT»ft^5 4 7CD3t», Ot>)I 
ftfc*W«W«t, Jfcl*i£tt«$r>f 5W KS 48© 

4 8IC«to-C^BISi5 5 4 3fl|W4iSii(ceiil$ft5 0 

[0374] eai$ftfcf(!ii«iH»5 4 3it«as*n* 

511:^0, SJtJtK (XfitSifeJtK) £S;BS:7-5 

5 2 ©KS*»WE CTJB 2 ©aftiMfeffl C C D 5 5 3 

>&l4£ftIMCCD 5 5 4T«^W„ 
[0 3 7 5] rco? 7-5 5 2f4$7— ^7^5 

I)jW(C!aZi)j$ft^, -«$7-5 5 2ll^7-5 2 6& 

i>*v--v 7*538 ^Jii&T-^l-tefgKI&^ftfc^-g'lc 
14, IBaimE»"C*i-ffillJi»S*ix5i5lc*-f 5^ 
ha-75 1 3 JCi: t) $ 7-mn yyj'<5 5 5 

[0 3 7 6] tit, 7-5 5 2145 7-5 2 6R 

5 3 8d\6&T^1-ffiHfc$£$ftfc»£'K: 

^=i>- f a-7 5 1 3 IZi »9 $ 7-ftfJftl K5>C<5 5 5 
fc#UTIB]J«flll»$ft5, 

[0 3 7 7] ^UT, fiS|xl4"Si^-C^f *t^T*(4 (iiS" 
)t 5 3 3 \Z. XbMWX-h V , C ©RBJJH© J « t TO) atff 



ft«ftttS7-5 5 2TKW£ftTSB2©afltfflfcflIC 
CD5 5 3fc»ttnfft#8l*tl*. :©CCD5 5 3t 

5££J::J:!K iiHf3t5 3 3-e««5 3 2*BRWU"CV^ 

[0 3 7 8] r©«ffltt*tt*-**l1H§*!l5 5 8JCA 

as*, *-*sj^hs 5 sttrw&ai&iiKg-^ 

T, 7^^7^tWffi*-^ 5 5 9 ©0lE*lHWi- 

5rt{cJ;9, cwTv^y-firSiJ^*-^ 5 5 9 

^WfitZftltT^y^U-Y 5 4 5%^?| U ^Sgl5 5 

4 4 ^r^ffi LTl&?g«l 5 4 9 5 5 7t» 
U)#H±5 U -SrbT, 114 61^-^4:? KMg«i5 4 9± 

c***wtaitfc5 5 7^4i-T5^tiicgssL, affn 

[0 3 7 9] $7-5 5 2 aJjS»-e*i"«»l£R 

£$ft/ti§&lCI4, 5 7-5 2 6 tjRH^I'ttfflUCK 
5t$ft5©-C, UT<©#*lBffittU— f«5 2 

9 © v-yytim&ft. t LT!!S»£ft, »*SWfl:-c»i- 

5M3£ftM£ffl*=>-7'5 0 3©l§m, O* 
•9itfe^>'X5 4 7£W^"W K5 4 8 4rg"C* 
3teiBfMt*£tt 5 0 8ffl(C^)t$ft5c 

[0 3 8 0] -£ LT, imm&n - 7-5 5 2 X'M)t$ 
ftfcHT, \b\U? frffflfflR*—? 5 6 1 -ClHliitoiifb 
&inZ>®fc7 -{ fr? 5 6 2C07^/P^SraoT I . I. 

5 6 3 TftJMiSitUfc*. %%W&ft CCD5 54|Cg 
&$ft, rcDCCD 5 5 4t?7tm^$H5o 

[0 3 8 1 ] ftfc, CCD5 5 3 M. 1 . 5 6 3 ©SB 

Rfiffiteu-yxs 5 ncitu-c^s&S^ieScFft. c 

CD 5 5 3£D{g!i: I . I. 5 6 3 f ftigffiZtltLC CD 
5 5 4 Wf«f4*S<£f« ('>£ < fc t>PI C-^^ X) t ^5 
<t ') fi LTfoSc. ilECCD 5 5 4 -C^$ftfcPifaff 
^■l4ttJti5ift«ifflKK5 1 OI^A^^ft, ««*7-<? 

ft. ^-^SiJP^S5 1 2ICffl^i$^^ 0 
[0 3 8 2] ±SB0*57^ /u^ 5 6 2 ClteiliSffifiM 

(ftfll*4:4*-*-5t#K» WjLtfH3 8 (c) "C*+ 2 
fS^^/noJtspSr-tft-PixiJftlflcJ: i?**, 

[0 3 8 3] tLt, ^gPffi-CfcS'Srigtt^ilSV^t^J 
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2 KB^MftHS^fcitta LT, Wili*=i' 5HOfe 
Id" 5, 

[0 3 8 4] r (Dtg-g-l^ #l;lr£lH]$£7^n^ 5 6 2 Id 

X'&btltz&&Xl ,12 0«Mfeflr*4r«x.tfR^ G, 
£LT^--*5 1 lflCUAU JbE«W«*4rB©8fe 
&(!*§•£ UTffl^j-t-Sr B©4©**»CJ:9 

[0 3 8 5] /i*5, ^-=.^IB|»361R5 1 2l47y h*W 

^BfcBfH'Sw tic J; *-^5i il:$fJW 

*5 1 l©*£ld&ftiHte£^&-£fc"J, *-*5 1 
KD^fflUica^Hft^^cF-^fe 1 ?. 1 ICO* 

*K*3teB« 9, *-*5 1 lco£ffiU£& 
JfcBB*:«*3tffc9 . * = * 5 1 I Os&fflicattMfe 
fc, SiBMWB*5-©tt*BBtr*-'«-r 

[0 3 8 6] ±fi'EHB7-r/U#lfi|»ffl*-r 9 5 6 1 fc* 
^iy/3.yho-75 1 3tCj;>3-t©|H]e#{&Jffll$ 
ft, ?7-5 26, 5 5 2, -/ty^ 5 3 8#Mt^ 

[0 3 8 7] ftfc, affBBAl * = -7" 5 0 2 flgOftife 
^t£3tgi?£ffl*3-7"5 0 3{W|CDBfl&£t«:%t'P]C 
#tt»t>Wd5ffll/^Tfo5„ 0Hx.tf, (5 3 4 

XI4 5 4 7 ) i TWEHta** U < . W C*9 

^/HSS^ot^nftV^) ©B0ft{S*rt 5 CCD5 3 7 

£Bf*-?»BLfc»£\ WC-^-fXO«»flEflfc*S#6ii 

[0 3 8 8] C©ftf*litt^U*V^. e»Jxli&fcS* 
^ XT-Sit £Jt3»£-fc*t LTIi. ffiPt^-to-erfetTV Iffi 

v\ r©*fl=Ki»31-5»£'-efc, ft a-*- 3 J: 3 
XfcflLfc 3 ttBfctT 3 J: 5 L T t> Aw \ ft K r 

[0 3 8 9] ^-T 5 ha-7 5 1 3 ISSEftft2S 

£2^7-5 2 6£, S8^jtiES^Hffl5 7-5 5 2 

t, 0457 ^/W^ 5 6 2 £ , 9 5 3 8©P1$£1|X 

3„ rfttcj:^ 5 7-5 2 6 #3lift<Dfii:B<0S-§\ 7 
-Y h#-T K5 2 1 (CI47>7*5 2 3 ^©afifMftfflil 
WJfetfigtftfl, isvy-95 3 8 »±BH^T-f ^ 

5 3 5 tgTCC D 5 3 7 latii^g&^i&tfftS,, 
ftftftBSEHffl $7-5 5 2 fcB»»ffiftfc*> 

•3 , * K548£rii!LTCCD553 ICii^ 



[0 3 9 0] -15. &it ! m^m 5 7 - 5 2 6 dSjjUft 

ommom-s. ?<< ks 2 1 icau— fB5 2 9 

*»e>0®fi3t^#*»ix, >"f 5 3 8(imc-CVN5o 
ifc. &@i±f&$tgm i7-5 5 2 tj.^ro{4S«-fc 
9, 4 t—i/Jf'i K5 4 8^:iiLT I . I. 5 6 3 
**#*W»*lft. r©B, S3tftl4Eie7-f/u*5 6 2 

[0391] 5>/3yho-75l 3l*^±ic:a 

&»*1-4Cfc^"C*S. fcica?it®ft££ftfflft£* 

5 1 1 lc«*i-5*-e©iBSS:ttW-t5. 
[0 3 9 2] I»iCCD5 3 7^f>CCU5 

o 9Sra-c*=^«iffli3s«s 1 2ici^bn5„ a 

ftOBJfcfttt I . I. 5 6 3 «fc 9 , Ji«$ixCCD5 
5 4 £&T*ftBft«ySBffi 5 i oica&fi. f^rol 
3P#»£lxft-©*JteBfti LT*=?MlP8i'5 l 2 

icii^n^c 

[0 3 9 3] *.=.*BB3Sfi5 l 2i4a*ifB{lli3btB 
fc£©l*9, '>&<£<>-#&*=* 5 l llc^-fSc 
»*#ftfc LTI4*MW»;lT-#0>*fcB*-*-52r 

[0394] m^wm t &ytmik t <?Mm&to*t*ft 5 

Y K5 4 8. $7-5 5 2, CCD5 5 3^LTM 

tttfaftfitt»a$S5 5 6 ic^^-n^o a^®^*as 

§SE5 5 6 l4B@6Sg5 3 2 ±T roil ft ft 5 3 3«?BaW©t 
£TWft^Jfggr>{i5 5 7«r»Hii-5, 
[0 3 9 5] C«aWUS*li»<5V^T*-^ll!««S«5 
5 8^7^^!?^ tfiJSI*-? 5 5 9 ^SiL, T 
^ir/W7i- + 5 4 StrMW-f 5£ fcfcio-CjSJMMWfl 
7,3-7"5 0 3COH^W5 4 9 1:1^615 5 7 IC 

^S)jL, 113 9ic^-r<t 5 4tttBJ-K3Er5. :»S 

[0 3 9 6 ] !fe*3, SftM^ffl ^. = -7" 5 0 3 
5 4 9£}£®)$-tt5;£&t UTI4, 9^i'$rffi^5*ffi 

rrojttSWiciixtf, a^B«t^ftfflfl!£o 
±coffiKK»Jt-r5<&*«)B«l±<offill«:*SKBB-C 

[0397] H4 7i4ffia£-fc-e-fca»ttc*T5«B& 

-r„ r»^iS{!i|tt0 4 6©Bl3I^S^lcloV^T, SftH 
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5 0 3' :oSMiM^ = -/5 0 3' (»4 — 

Hgl5 0 8' fc, ^5tH^ffl^=-^5 0 3' ffll^ 
fth5 4 9$:l£8b$-£5T-fa.U'— * 5 7 3£#flfl^T 
fe 0 , H^Wl 5 4 9 3*5 WJt£M1>fi£TB 4 6 

OltlJdmtHCTJiiS. 

[0 3 9 8] a 75 0 3' tt«*.tfBMfc 

©tf A&5 7 5rtK*fr«JH<'X5 7 6&tfy 

SB5 7 5 0ttilHni£Gi££;h.£ a 
[0 3 9 9] f?AgU5 7 5 fcfc&*ftfcjfc*a 
ttttjfcl^XB 7 Slwio-C, *T«tt«r*1-a«M5iS# 
Sir LTOW K5 7 9 (OftMISictllkdtk, 
K5 7 9 fc«fc — Y¥—~f 

5 0 8' CAAShS. 

[0 4 0 0] ±E*3t««ffi^ = -^5 0 3' ©ffAflS 
5 7 5 (O'&mt. ««<©«lS:«fO-r=.tra 5 7 3 

KSjittSiK. CO-7=^^5 7 3fi*jtiHfeja<fe 
0 8' ^<D^~t ^^-^Mm^M.5 8 OCOIM 
lP©fctT*ft©(i#0ttl!Bib$iV *?AgR5 7 5 WW 

w©^-tfal'-*fl?J»£?iS5 8 Ottiffi 
ftVHfe«lfJl&tt: 5 5 6(0UJ^Tf|iiJ|»$^^ o 

[o 4 o i ] 1213 9©SS lllte^T-iir^/i^^-irs 

4 5 LTrfttSB 5 4 4 $-a"Ct&&ltt 5 4 9 

fcSEJEL-cufci*, r«ol5Jtff|-ett«tt«>ffA«5 7 5 
&#-f5£ftfaflffl*=-75 o 3' 

9 5 7 3(^J;oTtiIjAgP5 7 5 ©W^TSl&^xTfL 
§«5 4 9 5 4 9 ±fc**fllffi»{fc 5 5 

[0 4 0 2] fclcflMBSrKf]-*-*. S)tl§ffl^=-^ 

5 0 3' »«&iMi5 4 9*#Sb$-ti:5^lp)^»iia3 9 

*«*tffl*=»— 75 0 3' ©**»*r«T-f>-5?^-f 
K7-7/W5 7 2<Of£j8t^tt3^£%iiEitt«a£B 
5 0 8' rtSPWifi^iii^Ma^tt5 5 6(Ciibtl> 13 

9 (onmm t nw&m 532 ±©a«3t**wa»tt 

5 5 7*»Wi"5. 

[0 4 0 3] rofcttittJMcii^vr^istra u-^i&j 

®l&g5 8 5 7 3Sr!|iffiL 

T, Sbfc*WM!*=»-75 0 3' ©#Att 5 7 5 fctta* 
U H^#5 4 9 5 5 7 

[0 4 0 4] £ «Hife0lJHm 3 9 ©HJfefll t JtiK-f-5 
t , «tt©j$Ag|S 5 7 5 fc/S Wt\ r ©*$AS5 5 7 5?r 
-7- tfa U— * 5 7 3tl)M J: 9lCLT^5WT, C 
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